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PROCEEDINGS
1:03p.m.

JUDGE JURGOVAN: Thisisthe trial hearing for the following
cases: IPR2022-00996 concerning U.S. Patent No. 11,016,918 B2 and
IPR2022-00999 concerning U.S. Patent No. 11,232,054 B2.

The date is September 11, 2023. Thetimeis 1:00 p.m. Eastern. On
the panel today are APJ’s Patrick Boucher, Daniel Galligan, and myself, Jon
Jurgovan. Who will be speaking on behalf of the Petitionerin this case?

MR. CHANDLER: Morning, Your Honor. Ted Chandler from Baker
Botts on behalf of the Petitioner, Samsung Electronics Co. Limited.

Alsoon the line is counsel from Micron. They’re in an understudy
position and won’t be arguing.

But I believe they would like to introduce themselves this moming.

MR. YAQUIAN: Hi, YourHonors. ThisisJuan Yaquian here for
Micron.

JUDGE JURGOVAN: Thankyou. Who will be speaking on behalf
of the Patent Ownertoday?

MS. ZHONG: My nameis AnitaZhong from Irell & Manella. Also
on the line, my colleagues, Mr. Jason Sheasby and Mr. Jonathan Lindsay.
Mr. Sheasby will be doing the presentation today.

JUDGE JURGOVAN: Thankyou. Asstated in the hearingorder,
each party will have up to ninety minutes to present their arguments for both
cases.

Since Petitioner bears the burden of proving its case by a
preponderance of the evidence, Petitioner will begin followed by the Patent

Owner.
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Each party may reserve time for rebuttal limited to the opposing
party’s presentation.

As you address the demonstratives, papers, andexhibits in the record,
please identify them clearly by page number and a paper or exhibit number
so that the record will be clear what you’re pointing out in your
presentations.

Please identify yourselves as you begin speaking so that the court
reporter will know who you are.

After the hearing, please remain on the line in case the court reporter
hasany questionsto ask you of terms that may have been used in the hearing
or other matters that may not have been understood.

As this hearing is public, third parties may be listening on the line.

None of the information in this hearing has been designated as
confidential.

If for some reason you need to discuss confidential information,
please let the judgesknow in advance so we can address the matter.

If at any time you experience technical difficulties that impair your
ability to represent your client, please alert us and contact the number given
you to resolve the issue.

Petitioner has filed motions to exclude in each case. The parties may
devote some of theirallotted time to address the motions to exclude.

However, it is unlikelywe will rule on the motions to exclude today.
Do the parties have any questions before we begin?

MR. SHEASBY:: Yes, Your Honors. Jason Sheasby for the Patent
Owner.
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| did want to discuss the specific page of an exhibit that’s in the
record.

Do | have Your Honor’s permission to use the share function to
discuss that page?

(Simultaneous speaking.)

JUDGE JURGOVAN: Yes,you do.

MR. SHEASBY: Thankyou.

JUDGE JURGOVAN: Shareisfine. Sowe’ll begin with the
Petitioner’s presentation. How much timewould you like to reserve for
rebuttal?

MR. CHANDLER: Thirty minutes, please.

JUDGE JURGOVAN: Thirtyminutes. Okay. You may proceed
when you are ready.

MR. CHANDLER: Allright. I’msharing on the screen our
demonstratives marked as Exhibit 1079.

Are you able to see the demonstratives and are you able to hear me all
right?

JUDGE JURGOVAN: Yes,weare.

MR. CHANDLER: Thankyou. Sostartingon slide 5, this provides
an overview of the 918 patent.

As highlighted in yellow in the upper left, the 918 patent claims
priority back to an application filed on June 2nd, 2008.

Our contentionis that the claims of the 918 and *054 patents are not
entitledto the earlier provisional filing date of June 1st, 2007.

Patent Owner hasnot respondedto this issue, and so we believe that
June 2nd, 2008 is the relevant date for these IPRs.
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On therightside of the slide isclaim 1 of the *918 patent. As
highlighted in red, the claimed invention of the 918 patent requires four
converters on the memory module providing four regulated voltages.

Slide 6 provides an overview of the 054 patent which isa
continuation of the ‘918 patent as shown by the yellow highlighting. And it
requires three buck convertersand threeregulated voltages.

Slide 7 provides an overview of the disclosed embodiment of the *918
and *054 patents.

Figure 12 on the left shows a memory module where the yellow is
volatile memory such as DDR2 memory.

The green is non-volatile memory such as NAND flash memory. The
red is controller 1062, and the blueis the power supply 1080.

Slide 8 shows Figure 16 of the 918 and ’054 patentswhich provides
an example of four converters on amemory module.

1122 in teal is a converter buck converter outputting 1.8 volts. 1124
in green and yellow is a dual buck converter with outputs of 2.5 voltsand
1.2 volts.

And 1126 in red is a buck-boost converter outputting 3.3 volts.

Slide 10 shows the instituted grounds which are similar in those IPRs.

For grounds 1 through 3, the primary reference is Harris with grounds
2 and 3 covering all of the claims.

And for grounds 4 and 5, the primary reference is Spiers. Andthese
groundsalso cover all of the claims.

Slide 11 provides an overview of Harris which is the primary
reference for grounds 1 through 3.
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As shown by the red box in the middle, Harris teaches putting at least
one onboard voltage regulator module on the memory module just like the
’918 and *054 patents.

As shown on the right, paragraph 9 of Harris teaches that the onboard
voltage regulator module can provide voltages from 0.5 volts up to 3.5 volts
or more.

And as shown on the left, paragraph 12 of Harris specifically
identifiesan FBD modulewhich stands for fully buffered DIMM module as
a type of memory module that could benefit from his invention.

Slide 12 provides an overview of the FBDIMM standards which are
relevant given that Harris specifically identifies FBDIMM as a type of
memory module that could benefit from his invention.

As shown onthe right of this slide, the FBDIMM standards identify a
number of voltages required by an FBDIMM, including 1.5 volts, 1.8 volts,
3.3volts,and 0.9 volts for VTT which is half of the primary voltage.

Slide 13 provides an overview of the Amidi reference which discloses
providing battery backup foramemory module in the event that a power
fault is detected.

Slide 14 provides an overview of the Hajeck reference which teaches
a voltage detection circuit for detecting both undervoltage conditions as well
as overvoltage conditions when the voltage exceeds a certain level.

Slide 15 provides an overview of the Spiers reference which is very
similartothe’918 and *054 patents.

Figure 5in the middle shows a memory module wherethe yellow is
volatile memory, thegreen is non-volatile memory.



g B~ W DN

© 00 ~N o

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

IPR2022-00996 (Patent 11,016,918 B2)
IPR2022-00999 (Patent 11,232,054 B2)

The blue are capacitors that provide backup power, and the red is an
FPGA controller on the memory module.

As shown onthe right side in the event that the memory module
detects a power failure, the memory module can switch power to the
capacitorsshown in blue, also referred to as CAPS, C-A-P-S, andcan
transfer data from the volatile memory in yellow to the non-volatile memory
in green to avoid losing any data.

Slide 18 summarizes the ground 1 combination of Harris and the
FBDIMM standards.

This combination is essentially the same for both IPRs. Butas shown
in the bottom right, for each IPR, we provided three different ways that the
voltages disclosed in ground 1 satisfy the claim 1st, 2nd, and 3rd, and 4th
regulated voltages. And we refer to these asvoltage mappings Ato Cin
each IPR.

Slide 19 shows a quote from the Federal Circuit decision in General
Hospital v. Sienna, which makesthe point that, quote, when a prior art
patentdisclosesarange of values, showing claim value falls within that
range meets the party’s burden of establishing the narrower claim would’ve
been obvious when thereis no reason to think the result would be
unpredictable, endquote.

This precedent is important because ground 1 not only teaches the
specific voltage mappings A to C shown on the bottom right.

But ground 1 also teaches more generally that any voltages within the
range 0.5 voltsto 3.5 volts can be generated on the module using at least one
onboard voltage regulator module.
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Slide 20 summarizes ground 2 which adds the teachings of Amidi
shown in blue to the module of ground 1.

Amidi teaches battery backupand logic for detecting power faults.

And Amidi, like Harris, also teaches using buck converters on the
memory module.

We contend that ground 2 renders obviousall claims of the 918 and
’054 patents.

Slide 21 summarizes ground 3 which adds the teachings of the Hajeck
reference shown at the bottom. Asshown inred, Hajeck teachesa voltage
detection circuit that monitors for overvoltage conditionssuch as power
surges and spikes as well as undervoltage conditions including power
outages.

Slides 22 through 31 address Patent Owner’s primary argument
against grounds1to 3 which isthat according to the Patent Owner, it would
be non-obviousto supply power to the edge connections at the bottom of the
memory module.

Slide 23 shows that the Institution Decision correctly rejected this
argument.

Slide 24 shows that Harris teaches replacing the standard power
supply interface pins which are along the bottom edge of the memory
modulewith fewer 12-volt pins.

Paragraph 2 of Harris in the upper left teaches that standard memory
modules in the prior art needed a, quote, relatively large number of pins, end
guote, to supplyall the different voltages required by the memory module.

Now it’sundisputed that it was standard in the prior art for power to
be supplied to the pinsalong the bottom edge of the memory module.
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Paragraphs 10 and 12 of Harris propose replacing those large number
of pinsalong the bottom edge with as few as six 12-volt pins.

Paragraph 14 of Harris emphasizes that hisinvention works with any
combination of known and heretofore unknown voltage supplies.

Again, it’s undisputed that it was known that standard memory
modules like an FBDIMM receive power from the pins along the bottom
edge of the memory module.

Andthat’sour contention is that it would’ve been completely obvious
from the teachings of ground 1 to continue to use power pins alongthe
bottom edge of the memory module.

Slide 25 shows at the top that Netlist expert admits that it was, quote,
standard for a memory module to receive power from the edge connections
along the bottom edge of the memory module.

For example, as shown in the middle of this slide, it’s undisputed that
FBDIMMs receive power from the edge connectionsalong the bottom of the
memory module.

And as shown at the bottom of thisslide, Harris specifically identifies
FBDIMM as a type of memory module that could benefit from his invention.

| have a few additional slides in support of our argument that will be
obvious to supply power along the bottom.

But in the interest of time, I was planning to moveon to the next issue
unless the Board hasany questionsfor me on this issue.

Moving on to slide 32, slides 32 through 37 address the Patent
Owner’s second argument against grounds 1 through 3which is that
according to the Patent Owner, it would be non-obvious to use data, address,
and control signals between the memory module and the host system.

10



g B~ W DN

© 00 ~N o

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

IPR2022-00996 (Patent 11,016,918 B2)
IPR2022-00999 (Patent 11,232,054 B2)

Slide 33 says that the Institution Decision correctly foundthat ground
1 renders those signals obvious as shown on the right side of slide 33.

For example, Harris on the left teaches that the buffer in red on the
memory module receives data, address, and control signals via memory
control or interface 114 highlighted in yellow.

Slide 34 shows on the left the layout of an FBDIMM memory module.

And again, Harris isan example of an FBDIMM memory module.

In the middle of the FBDIMM memory module is a box labeled AMB
which stands for advanced memory buffer.

As shown at the bottom of the drawing, the memory controller in the
host computer sends address command and clock signals to the AMB as well
as DQ datasignals and DQS strobe signals.

And as explained by Netlist’s expert on the right side of this slide,
these signals sent from the host to the AMB are sent as packetized serial
signals.

But they are still signals which is all that the claims of the ‘918 and
‘054 patents require.

Slide 35 provides more detail about how the AMB buffer on an
FBDIMM memory module works.

As shown in the upper left, the JEDEC standard for the AMB makes
clear that it isthe host computer that is in charge of, quote, all memory
control for the DRAM includingmemory request initiation, end quote.

In other words, it’s the host that determines what data signals to send,
what address signals to send and what control signals to send.

11
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As underlined in red on the left, the JEDEC standard makesclear that
the host sends those, quote, signalsto the AMB, including the signals
labeled PSO to PS9 which are high speed serial signals.

As confirmed by Netlist’s expert on the previous slide, the signals
from the host include data, address, and control signals sent as packetized
serial signals.

The AMB then decodes those signals and sends corresponding data,
address, control signals to the DRAM memory devices as shown on the right
side of thisslide.

Slide 36 responds to one of Netlist’s arguments. Netlist’sargument as
shown on therightis that the claims require dedicated pins for data, address,
and control signals.

According to Netlist, encoding signals so they can be sent in packets
as is done with the FBDIMM memory module somehow does not satisfy the
claim language.

But asshown on the left, the claim language just requires signals, not
a dedicated pin for each signal.

Slide 37 shows that Netlist’s argument would exclude FBDIMM from
the scope of the claimswhich is contrary to disclosure in the ‘918 and ‘054
patents on the left which explicitly identifies FBDIMM as the preferred
embodiment.

And as explained by the Federal Circuit on the right the claim
construction that excludes the preferred embodiment is rarely if ever correct
and would require highly persuasive evidentiary support.

12
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Slides 38 through 62 address Patent Owner’s third argument against
grounds1through 3 which is that according to patent owner, it would be
non-obvious touse three or four buck converters on thememory module.

Slide 39 shows the Institution Decision correctly rejected Netlist’s
argument and found that it would be obviousin light of ground 1 to use four
buck converters on the memory module.

Slide 40 shows that it was well known to use buck convertersto
provide a lower regulated voltage.

The upper left is paragraph 10 of Harris which teachesthe use of a,
quote, switching voltage converter on the memory module which as shown
by the textbook on the right is called a buck converter when you’regoing
from a higher voltage to a lower voltage.

The lower left figure is Figure 6 of the Amidi which explicitly uses
the label buck for a converter that goes from 3.6 volts down to 1.8 volts.

Slide 41 shows in the upper left that Netlist expert admitsthat buck
converters were known in the art.

And as explained by our expert on the bottom left, the trend in the
industrywas to use buck converters in part because they are highly efficient
as we explained on therightin the petition.

Slide 42 quotes two Federal Circuit decisions which are relevant to
many of the arguments that Netlist makes.

| will discuss Netlist’s argumentsin more detail in the following
slides.

But first | wantto make an overall point. Netlist repeatedly argues
that instead of usinga buck converter, you could use something else like an
LDO regulator.

13
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The problem with Netlist’s argumentsis that as a legal matter, they
miss the mark.

The Federal Circuit has repeatedly emphasized that for purposes of
obviousness, it does not matter if a buck converteris considered inferiorin
certain situations or if there are betteralternativesto a buck converterin
certain situations.

Rather as shown on theright, the question is whether a buck converter
was a suitable option.

Here, the answer isyes. Abuck converterwas a suitable option.

Harris and Amidi both specifically taught using buck converters.

Buck converters were taught in textbooks, and they were widely used
and commercially available at the time.

In short, it was obvious to use buck converters to provide lower
regulated voltages on amemory module.

Slides 43 to 49 respond to Netlist’s argumentthat Harris only teaches
using one buck converterand that it would therefore be non-obvious to use
four buck converters for four different voltages.

Slide 43 on the left quotes from Netlist’s brief which pointsto asingle
sentence in paragraph 10 of Harris that refers to, quote, a high frequency
switching voltage converter, end quote.

That isshown in the upper right of this slide, paragraph 10 of Harris,
as well as claim 1 of Harris made clear that theinvention is not limitedto a
single voltage converter and instead also works with multiple voltage
converters which iswhy Harris repeatedly usesthe phrase, quote, at least
one onboard voltage regulator, end quote.

14



g B~ W DN

© 00 ~N o

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

IPR2022-00996 (Patent 11,016,918 B2)
IPR2022-00999 (Patent 11,232,054 B2)

Slide 44 points out another problem with Netlist’sargument. As
shown on theleft, Netlist arguesthat Harris’ voltage regulator module
shown in thered box is a single buck converter that outputs two different
regulated voltages, VCC which is 1.5 volts in Harrisand VDD whichis 1.8
volts.

But as shown on the right, the problem with Netlist’sargument is that
what Netlistis calling one buck converter is actually two buck converters
according tothe 918 and ’054 patents given that they’re two different
regulated voltage outputs.

It doesn’t matter that Harris draws one box for the voltage regulator
module.

What matters is the number of regulated voltage outputs. Andwe
know from the FBDIMM standards that Harris would need to provide four
different regulated voltage outputs, thus making it obvious to use fourbuck
converters.

Slide 45 shows thatasingle chipsuch as the one shown on the left can
include multiple buck converters as admitted by Netlist’s expert on the right.

Again, the point is it does not matter that Harris shows only one box
for the voltage regulator module because that one box can have multiple
buck converters.

Slide 46 shows that it was common for asingle chip to have multiple
buck converters.

And such chips were commercially available. Slide47 showsthat it
was also common to use multiple buck converters for multiple outputs.

In thisexample, the inputis 12 volts as highlighted in yellow just like

in Harris.

15
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And thereare three different buck converters shown in red outputting
three different regulated voltages, 3.3 volts, 2.5 volts, and 0.9 volts.

Slide 48 responds to an argument by Netlist as supposedly there
would not have been enough space on amemory module to fit fourbuck
converters.

But as shown on the left, paragraph 13 of Harris teaches that one
square inch on both sides of the printed circuit board would be enough space
for all the voltage conversion contemplated by his invention.

And as shown on the right, our expert confirmed that buck converters
can be extremely small.

Furthermore, nothing in the *918 or ’054 patents suggest that space
was a concern.

Andthere’s nothing in the claims of the 918 or 054 patents that limit
the amount of space available for the buck converters.

So if you need to make the memory module a little bigger to fit four
buck convertors, that wouldstill satisfy the claims of the 918 and *054
patents.

Slide 49 shows that another reason to space for buck converters was
not aconcern is because it was known that you could stack DRAM memory
chipsto save space on the board.

As Netlist’s expert admitted in the right, when you stack the DRAM
memory chips, quote, you’ve now doubled the amountof memory storedin
the same amount of physical space, end quote.

That was a known option at the time to save space on the memory
module.

16
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Slides 50 to 52 respond to Netlist’s argumentthat it would be non-
obvious to use two different buck converters or two different voltages.

Slide 50 on the left shows that this argument by Netlistis relevant to
voltage mappings A and B and not voltage mapping C, though, because
voltage mapping C uses four different voltage levels ranking from 0.9t0 3.3
volts.

With respect to voltage mappings A and B, the Institution Decision on
the right correctly rejected Netlist’s argument and found that it was obvious
to use two different buck converters for the same voltage to provide, quote,
independence for the power supplies with improved stability and flexibility
for power management, end quote.

Slide 51 shows two excerpts from the JEDEC standard on the left
side.

As shown by the blue andred highlighting, JEDEC teaches two
different options for VDD, VDDL, and VDDQ.

One optionas shownin blue isto use a, quote, single power converter,
end quote, for those three voltages.

But another option shown in red is to use multiple convertersto
permit independent control and isolation of those voltages. Asexplained,
our --

JUDGE JURGOVAN: Canlaska question here?

MR. CHANDLER: Please.

JUDGE JURGOVAN: | believe Patent Owner’s argument with
respect to thered box is that these are just singular sentences.

And there’s no conjunction that all of these things would be used
together. But howdo you respond to that argument?

17
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MR. CHANDLER: That’sincorrect, Your Honor. Asyou see the
bottom there, it says, at least one of these two sets of conditions must be
met.

And the two sets are the one sets above or which we’ve underlinedin
red. Andtheothersetisbelowtheor.

Also, in the second red box below that, there’s a second indication in
the same JEDEC standard that is recommendedto isolate VDDL from VDD
and VDDQ which is consistent with how we are interpreting the two sets,
the two options.

And then furthermore as explained by our expert at the bottom, it
would be obvious that you would want to treat those voltages independently
so that you could sequence the power so that you could turn the power on
and off independently.

And also, because it may be more cost effective to use multiple small
regulators rather than one large regulator.

JUDGE JURGOVAN: Thankyou.

MR. CHANDLER: The second optionin red is consistent with
sequencing the power as explained by our expert.

And that would be a motivation for having separate buck converters.

The second option requires that the VDD, for example, isturned on
before or at the same time as VDDL.

And so you would need separate buck converters for that capability to
sequence the order in which you power up these different voltages.

Slide 52 cites to additional evidence supportingthe point that they
were known advantages using multiple buck converters, even if they all
output 1.8 volts.

18
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And again, those advantages include sequencing, independentcontrol,
efficiency, and saving power.

Slides 53 through 57 respond to Netlist’s argument that it would be
non-obvious touse a buck converter on the module for VTT.

Slide 53 on the left shows that this argument is only relevant to
voltage mapping Cwhichincludesa VTT voltage of 0.9 volts.

As shown onthe right side of Slide 53, the Institution Decision
correctly rejected Netlist’s argument and found that it would logically follow
to generate VTT on themodule usingthe same voltage regulatory module
102 as used to generate voltages VCC and VDD.

Furthermore, the Institution Decision correctly reasoned that, quote,
there are only two options.

Generate the voltage VTT on the module as Petitioner indicates or
obtain thevoltage VTT from the interface pins, end quote. And thus under
KSR, either option would’ve been obvious.

Slide 54 shows that Harris teaches generating all of the needed
voltages on the module which would include VTT.

Now Netlist argues that Harris does not explicitly illustrate VTT in
Figure 1A in the upper left of this slide.

But Harris teaches replacing all the power supply pinson an
FBDIMM memory module with fewer 12-volt pins.

And thenas shown at thebottom in green, a standard FBDIMM needs
power supply pins for VTT.

It would thusbe obvious in light of Harris’ teaching to eliminate the
power supply pins for VTT and instead to use a buck converter to generate
VTT on the memory module.
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Slide 55 shows that buck converters were commercially available that
were suitable for generating VTT.

But notonly was it obvious to use abuck converter for VTT, it was
common.

Slide 56 shows that it was known that buck converters were generally
more efficientthan an LDO regulator at converting from 12 volts down to
0.9 voltsas would be required for VTT.

JUDGE JURGOVAN: Counsel,can linterrupt forasecond? Soare
dual buck or rather are buck converters and LDOs the only options for
convertersto use in this context?

MR. CHANDLER: The only two that the parties have discussedand
they’re thetwo that I recall seeing in the record.

In the provisional, there is reference to a third type, something like a
transformer. Butall the discussions been around buck convertors and LDOs.

JUDGE JURGOVAN: Andthen the high-speedswitching voltage
converter, | think that’s how Harris describeswhat its converter is.

MR. CHANDLER: Yes.

JUDGE JURGOVAN: How would one know with certainty that
that’s abuck convertor and not some other kind of converter? Are buck
converters the only convertersthat use switched --

MR. CHANDLER: Yes.

JUDGE JURGOVAN: --voltagesthatthey’re input?

MR. CHANDLER: Yes,that’sthedescription. Sowe have this here
on slide 40.

So the textbook that we show on the right says that there are three
typical MOSFET switching regulator circuits.
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The word, buck, just meansyou’regoing fromhighto low. Ifyou’re
going from low to high, it would be called boost.

But when you’re talking about a switching converter, the textbook
exampleisa buck converter. They go from highto low.

And we also have additional citations for that point in the petition.

So we’ve got four or five citations to several different textbooks about
how a buck converter is what is understood as a switching voltage converter
when you’re going from high to low.

And here we’re going from 12 volts is what Harris teaches to arange
of lower voltages, 0.5 volts, 3.3 volts. Andso that would be abuck
converter.

JUDGE JURGOVAN: Thankyou.

MR. CHANDLER: And of course, Amidiin the bottom left also calls
it a buck converter.

So gettingback to slide 56, as admitted by Netlist’s expert on the left,
buck converters generally have higher efficiency thanan LDO.

As explained by Netlist’sexpert on the bottom left, if you have an
LDO andtheinputis 10 volts and the output is 1 volt, then you divide 1 by
10 and that results in an efficiency of only around 10 percent.

As explained on ourexpert on the right, the efficiency levels for buck
converters can be much higher in the range of 80 to 90 percent.

As aresult, the trend over the years has been to move all computer
power supplies to buck converters.

Slide 57 shows that Netlist’s suggestion of generating VTT on the
motherboard would defeat the benefit of Harris’ invention.
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As explained by paragraph 12 of Harris on the left and paragraph 19
of Harris in the middle, the benefit of generating all the voltages on the
memory module instead of relying on the motherboard is that you don’t need
to keep changing the power supply on the motherboard every time a new
generation of memory devicescomesout that uses a lower voltage.

As shown onthe right, each new generation of memory devices has
use of lower voltage from 2.5 voltsfor DDR1 and 1.8 volts for DDR2 and
now 1.5 volts for DDR3.

As previously shown on slide 54, the VTT voltageis one-half of the
primary voltage meaning that VTT also changes with each new generation
of memorydevices.

So VTT changes from 1.25 voltsfor DDR1 down to 0.75 volts for
DDR3.

Thus, it would defeat the benefit of Harris’ invention to generate VTT
on the motherboard as suggested by Netlist.

And instead, the obvious thingto do based on the teaching of Harris
would be to generate VTT on the memory module.

Slides 58 through 62 respond to Netlist’s argument that it would be
non-obvious touse a buck converter on the memory module for VDDSPD.

Slide 58 on the right shows the Institution Decision, correctly rejected
Netlist’s argument, and found that, quote, it would’ve been obviousto one of
ordinary skill to use multiple convertersincluding well known buck
converters to generate the four voltages needed, end quote.

Slide 59 show that Netlist never argues that the claims require the
fourth converter to be a buck converter.
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As shown in yellow, the claims explicitly state that the first, second,
and third converters must be buck converters.

But asshown in blue, the claim just says converter, the fourth voltage.

And Netlist neverarguesthat this converter must be a buck converter.

We’ve shown that it would be obvious to use abuck converter or
VDDSPD, thus satisfying the claim language for the fourth converter.

But it’simportantto remember that all of Netlist’s arguments in favor
of usingan LDO for VDDSPD do not help Netlist’s position because Netlist
never argues thatan LDO would be insufficient to satisfy the claim language
for the fourthconverter.

Slide 60 shows that it was known the buck convertors were generally
more efficient that LDO at converting from 12 volts down to 3.3 voltsas
would be required for VDDSPD.

As shown on the upperrightandas previously discussed, if you use
an LDO to go from 12 volts down to 3.3 volts, that wouldresultin an
efficiency of about 3.3 divided by 12 or about 28 percent.

But as explained by our expert on the lower right, buck converters are
generally much more efficient thanan LDO even at very low currents.

Slide 61 shows that Netlist’s suggestion of generating VDDSPD on
the motherboard would defeat the benefit of Harris’ invention whichisto
provide technology independence by generatingall of the voltages on the
memory module so you don’t needto change the motherboard every time a
voltage on the memory module changes.

Slide 62 shows that Netlist’s suggestion of generating VDDSPD in the
motherboardwould also defeat the benefit of ground 2 whichisto have
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battery backupavailable for all the voltages needed by the memory module
in case there’sa power fault.

In the interest of time, I’m going to skip ahead to slide 68. Slide 68
through 75 respond to Netlist’s arguments that overvoltage protection was
not obvious for grounds 2 and 3.

Slide 69 shows that the Institution Decision correctly found that
overvoltage protection was obviousin light of grounds2 and 3.

Slide 70 explains the motivation for overvoltage protection whichis to
avoid damage and data loss on the circuit.

And again, anyone who has a surge protector at home knows that
power surges and spikes are a problem and can cause damage and data loss.
And so there was a motivation, a known motivation, to provide

overvoltage protection.

Slide 71 shows that both overvoltage protection and undervoltage
protection was obviousand common as shown by commercially available
products on the left and the upper right and the patent application cited on
the bottom right.

Slide 72 shows the references in grounds 2 and 3 that render obvious
both overvoltage and undervoltage protection.

Harris on the left statesthat his memory moduleand only, quote,
accommodate, end quote, an input voltage that varies by plus or minus 15
percent.

This provides amotivation to detect any voltage that exceeds 15
percent because such a voltage cannot be accommodated and instead could
cause damage.
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Amidi in themiddle teaches power fault protection which is not
limited to power outages.

And then Hajeck onthe right expressly teaches a voltage detection
circuit that can detect both voltages below a certain level and voltages that
exceed a certain level.

And Hajeck statesin the middle that, quote, a conventional voltage
detection circuit may be used, end quote, confirming that this technology
was common as | showed on the previous slide.

Slide 73 shows Amidi specifically discloses the triggersignal called
the result signal in the event of a power disruption.

And thenslide 74 shows that Hajeck also specifically discloses a
trigger signal called the busy signal in the event of an overvoltage condition.

Hajeck explains in the upper left that surges and spikes can cause
permanent damage.

So Hajeck teaches a voltage detection circuit 48 that sends a busy
signal so that the memory module can switch to backup power such as the
battery 52 shown below in Figure 1. Slide 75 shows the testimony --

JUDGE JURGOVAN: Counsel, can I interrupt for asecond?

MR. CHANDLER: Yes.

JUDGE JURGOVAN: Sothe generating abusy signal, isthat really
providing protection from an overvoltage condition?

MR. CHANDLER: A coupleresponses. Theanswer isyes, trigger
signal.

And it’sthe busy signal that tellsthe memory subsystem to shut
down. Andthat’swhatwe get at on slide 75 to protect the data.

25



g B~ W DN

© 00 ~N o

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

IPR2022-00996 (Patent 11,016,918 B2)
IPR2022-00999 (Patent 11,232,054 B2)

Also, remember that Hajeck is being combined with Amidi. And
Amidialso hasthistrigger signal as shown on slide 73.

And as shown on the right side of slide 73, Amidi teacheswhat you
do in response to the trigger signal, how you transition the memory module
to battery backup power.

And you put the memory in self-refresh mode to conserve power.

But to answer your question, Hajeck also teaches that, that the busy
signal iswhat is going to pause the memory device -- memory module to
switch to the optional battery backup. Andthat’s --

JUDGE JURGOVAN: Thankyou.

MR. CHANDLER: -- further explained on 75.

JUDGE JURGOVAN: Thankyou.

MR. CHANDLER: Soslide 75 shows the testimony of our expert
explaining how Hajeck wouldwork in the event of an overvoltage condition.

As explained on theright when there’s an overvoltage condition,
Hajeck discloses an embodiment where the battery takes over to provide
enough time to complete any outstanding memory operations before shutting
down.

Slide 76 through 79 address the dependentclaimsof the *918 patent
that require a write operation.

Slide 77 summarizes the petition which explains that grounds 2 and 3
use the battery powered logic in Amidi shown in blue both in the title and on
the left side of Figure 1A.

The battery powered logic is used to switch to S3 sleep mode in the
event of a power disruption.
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And the power disruption as shown in the upper left, this battery
powered logic is on the memory module in grounds 2 and 3.

So the power disruption affectingthe host computer will not affect the
logic’s ability to switch to S3 sleep mode.

Slide 78 shows on the left that when entering S3 sleep mode, various
information is written to non-volatile memory before the DRAMSs are put
into self-refresh mode as explained on the right.

Andthe reason for doing that is later on when the power is restored,
the information written to non-volatile memory can be used to get the
DRAMs out of the self-refresh mode and back to normal operation.

Andslide 79 is just areminder that you need overvoltage protection in
grounds2 and 3 to avoid damage and dataloss.

In the interest of time, I’m going to skip again to grounds4 and 5.

So slide 92 provides an overview of the ground 4 combination of
Spiers and Amidi which we contend renders obvious all claims of the *918
and *054 patents.

As shown in the top, Spiersis very similar to 918 and *054 patents.

Spiers teaches amemory moduleoutlined in red that can transfer data
from the volatile memory shown in yellow to the non-volatile memory
shown in green using backup power from capacitors shown in blue inthe
event of a power disruption.

And then Amidi as summarized in the bottom left is similar to Spiers
because it’s also directedat providing backup power for memory module.

As shown at the bottom right, there are two voltage mappings A and B
for the 054 patent andthree voltage mappings A through C for the *918
patent.
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Voltage mapping A uses the voltages for DDR3 memory devices
which were known by 2007.

And voltage mappings B and C use the voltagesfor DDR2 memory
devices which are the preferred embodimentin Amidi.

Slide 93 is a reminder about the Federal Circuit case law that |
discussed earlier which is also relevant here.

Slide 94 provides an overview of the ground 5 combination which
adds the teachings of Hajeck about overvoltage and undervoltage protection.

Slides 95 to 106 respond to Netlist’s argument that Spiers did not
disclose a, quote, memory module.

It’s important to remember that ground 4 combines Spiers with
Amidi.

Netlist does not dispute that Amididiscloses amemory module. But
as | will explain, Spiers also discloses amemory module.

Slide 96 shows that the Institution Decision directly foundthat Spiers
discloses a memory module shown in red on the left as 144.

And that memory module has both volatile memory shown in yellow
and non-volatile memory shown in green.

Slide 97 responds to Netlist’s claim construction argument.
According to Netlist, the term, memory module, should be construed and
limited to a, quote, main memory module.

Neitherthe Board nor the District Court limited amemory module to
a main memory model.

Instead, they both nearly held that the preamble was limiting without
further limitingthe claim term, memory module.

Slide 98 shows the page of the District Court that Netlist points to.
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But nowhere does this page say anything requiring that the memory
modulebe limitedto a main memory module.

In particular, Netlist points to this sentence towards the bottom that a
memory module includes the structure necessary to connect to amemory
controller.

But nothing in that sentence refers to main memory a main memory
controller.

Slide 99 shows that our expert agreed with the *918 and *054 patents’
use of the term, memory module, broadly and merely state a memory
moduleis a board that connects to a host computer. There’s no mention here
of main memory.

Slide 101 shows that the PClI card in Spiers satisfies the District
Court’s comments about a memory module because as shown in the upper
left, Spiers discloses a storage controller 132 which isatype of memory
controller.

And that memory controller connectsvia bus 128 to the PCI card 144.

And as explained on therightin themiddleand at the bottom, the PCI
bus was specifically designed to be compatible with memory systems.

Slide 102 shows in the upper right that our expert agreed that 132 in
Spiersis a memory controller.

Slide 103 shows on theright that our expert agrees that the PCI card
In Spiers is a memory module.

Slide 104 responds to an argument by Netlist that the memory
controller in Spiers supposedlywould be processor 198 at the bottom in red
rather than storage controller 132.
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That’sincorrect. The memory controller is on the host computeras
shown by thegreen box.

Andthatistrueregardless of whetherthe memory module also has its
own controller as shown by the red box.

For example, as shown in the upper left,acommon example of a
memory module isan FBDIMM like Harris.

Netlist does not dispute that the FBDIMM in Harris isamemory
module.

Andas shown in the upper right, the ’918 and *054 patents
specifically identifyan FBDIMM as a preferred embodiment of the
invention.

This is significantbecause an FBDIMM has a controller on the
memory module just like Spiers has processor 198 on the memory module.

But that does not change the fact that the host still has a memory
controller highlighted in green.

And it’sthe memory controller on the host computerthat calls the
shots with respect to reading and writing datato and from the memory
module.

Slide 105 again makes the point that even though processor 198 in
Spiers is on the memory module, the host computer still hasa memory
controller such as 132.

And it’sthe memory controller that sends data, address, and control
signals across the 64-bit PCI bus to the SDRAM memory devices on the
memory module.

Now some of those signals from storage controller 132 may get
translated by processor 198 similar to what happens in an FBDIMM.
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But it’s still thememory controller on the host as calling the shots.

Slide 106 shows that PCI cards were used as memory modules.
Again, as shown on the bottom left, the PCI bus was specifically designed to
work with memory modules, including FBDIMM memory moduleswhich
as discussed before are a preferred embodiment in the *918 and *054 patents.

Slides 107 to 115 explain why it was it obvious to use three or four
regulated voltages for grounds4 and 5, especially in light of the DDR2 and
DDR3 memory devices that were standard by 2007.

Slide 108 shows the Institution Decision correctly found that grounds
4 and 5 render obviousor regulated voltages and voltages required for
DDR2and DDR3.

Slide 109 shows on theright some of the voltages required by the
DDR3 standard, including 1.5 volts for VDDQ and VDD and half of that
which is0.75voltsfor VTT.

Slide 110 shows on theright some of the voltages required by the
DDR2 standardsuchas 1.8 volts per VDDQ, VDDL, and VVD and half of
thatwhichis 0.9 volts per VTT.

Slide 111 shows some relevant quotes from the Federal Circuit. On
the left isa quote from Intel v. Qualcomm that there is an implicit motivation
to combine to make a device more desirable, for example, because it is faster
or more efficient.

That quoteis important because it explainswhy there wouldbe a
motivation to use DDR2 or DDR3 memory devices which are both faster
and more efficient than DDR1 and other older memory devices.
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Andthenon therightisthe quote from Intel v. PACT XPP that it’s not
necessary to showthata combination is the best option, onlythatit’dbea
suitableoption.

Andthat’simportant because DDR2 and DDR3 were fairly suitable
options for memory devices at the time of the 918 and *054 patents. In fact,
they were the standard for memory devices.

Slide 112 shows that using DDR2 or DDR3 memory devices with
Spiers would improve both efficiency and speed.

As shown in the upper left, DDR2 and DDR3 use lower voltages than
older generations of memory devicesand they used less power and were
more efficient.

As shown on the bottom left, DDR style memory deviceswere used in
about 80 percent of all electronic systems confirming that they were clearly
a suitable option.

And thenas shown on theright, our expert provided many reasons
that a person would’ve been motivated to use DDR2 or DDR3 memory
devices rather than older memory devices, including reasons of faster speed,
lower cost per bit, lower power, and greater availability since they were the
mainstream memories by the time of the ’918 and *054 patentsin 2008.

Slide 113 shows that Netlist expert agreed that therewould be a
motivation to use memory devices with a lower voltage like DDR2 and
DDR3 because that would lower the power consumption.

So even though Spiers Figure 5 discloses a regulator outputting 3.3
volts, there would still be amotivation to use DDR2 or DDR3 at 1.8 volts or
1.5 volts given the power savings.
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Slide 114 responds to the Netlistargumentthat the PCI bus
supposedly was too slow to take advantage of the speed of DDR2 and DDR3
memory devices.

First as explained on the previous twoslides, thereare other
motivations besides just speed to use DDR2 and DDR3, including lower cost
per bit, lower power, and greater availability sincethey were the mainstream
memory devices by 2008.

And second, as shown on this slide on the right, by the time of the
’918 and *054 patents in 2008, there had been improvements to the PCI bus
that permitted it to operate at much higher speeds such that the PCI bus
would not necessarily be a bottleneck when using DDR2 or DDR3 memory
devices.

Slide 115 responds to the Netlist argumentthat Spiers is only for
writing thememory and not for reading the memory.

That’s incorrect as shown on thisslide. On the leftisthe PCI standard
which shows that PCI cards like Spiers can both read and write to memory.

Andon therightside is Figure 9 of Spiers which showsthat the
memory controller in Spiers will both read and writeto the memory module.

Slides 116 through 127 explain why it was obvious to usethree or
four buck converters for grounds4 and 5.

Slide 117 shows the Institution Decision correctly found at grounds 4
and 5 render obvious using three or four buck converters.

Slide 118, thisissimilar to what we discussed before that buck
converters were well known at providing lower regulated voltages. And
Slide 119 --

JUDGE JURGOVAN: Four minutes, Counsel.
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MR. CHANDLER: Pardon me?

JUDGE JURGOVAN: Four minutes --

(Simultaneous speaking.)

JUDGE JURGOVAN: -- before you’reeating into your rebuttal time.

MR. CHANDLER: Allright.

JUDGE JURGOVAN: You can proceed, butyou’ll be eating into
your rebuttal time after four minutes.

MR. CHANDLER: I’ll stop herejustat slide 119, areminder that
buck converters are highly efficient. Thank you.

JUDGE JURGOVAN: Thankyou.

MR. SHEASBY:: Your Honors, give me onemoment. I’m just going
to share my screen. Can YourHonors see the slide presentation on the
screen?

JUDGE JURGOVAN: Yes,we can.

MR. SHEASBY:: Your Honors, | would like an hour of timeand then
I’ll reserve 30 minutes.

JUDGE JURGOVAN: Thankyou.

MR. SHEASBY: May it please this honorable Board. | wantto begin
out of order with one of the limitations that in substantially similar form are
in each of the independent claims, both the *918 and *054 patents.

And it talks about four regulated voltages, each providing a physically
separate voltage.

And | know that my brother said, quote, what matters is the output.

What matters is not theoutput. The claim requires four physically
separate regulators producing four physically separate voltages.
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These are the mappings that counsel uses. And counsel’scombination
is Harris plus the FBDIMM specification.

Depending on howyou account between 7 and 8 voltages that are
used on an FBDIMM module, the assignment that counsel has presented
here of arbitrarily selecting first, second, third, and fourth and shuffling in a
small subset of the voltagesis hindsight bias that uses theclaimsas a
roadmap, not going from what the prior art wouldactually teach.

How do | know that? Well, I’ve done anumber of PTAB arguments.

Andthough I envy the power and authority of ALJs, | don’t envythe
trouble of puttingoneselfback in the mindset at the time of the invention.

We’re in a very, very unique situation here. It’s unlike any situation
I’ve seen before in an argument which is that the Petitioner’s combination is
Harris plus FBDIMM specification.

Harris combines thosetwo. Ifyou look on slide 33 and you focus on
paragraph 9, below theyellow highlighting, quote, in the illustrated
embodimentof Figure 1, for instance, the DIMM configuration, the memory
module A is exemplified as a fully buffered DIMM.

Harris modifies a fully buffered DIMM according to the JEDEC
specification, the exact combination that is at issue in thiscase.

Andwhat does Harris do? Does Harris feed 7 voltages ontothe
module?

Does Harris feed 8? Does Harris feed 4? Does Harris feed 3?7 No.

Harrisfeedsa VCC and VDD andthat’sit. That’s all Harris feeds.

The answer as to whether it was obvious to put morethan one
regulator on amodule from FBDIMM has been answered definitively by
Harris itself.
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| want to show Your Honor another passage from Harris. Thisis
paragraph 12, once again making clear that theembodiment -- so this is
Harris.

Thisis paragraph 12 of Harris makingclear that the embodiment is to
modify astandard FBDIMM module.

Andhow doyou dothat? Youdothatfor VDD tothe DRAMand
VCCtothebuffer logic.

This language is incredibly important. Harris knew what the JEDEC
specification described.

Harris knew the JEDEC specification described VTT and Vrefand
VCC, VDDSPD -- sorry, VCCSPD and all of these other voltages that are
applied to the various components on the module.

And Harris was explicit. WhatI’mgoingtodois|’m goingsend
VDD tothe DRAM and I’m going to send VVCC to the buffer logic which is
the advanced memory buffer on FBDIMM.

That iswhat Harris taught. Thisargumentaboutdoing VTT on
module, about doingVCCSPD on module, that is hindsight bias that is
contradicted expressly by what Harris says.

There isanother argument that was made that Harris is labile in a
number of modules -- voltage regulator modules that can be put on the
memory module.

Harris is labile but not in the way that was represented by Petitioner.

This s slide 74, looking at paragraph 14 of Harris. What Harris
speaks about is not that there will be multiple voltage regulator modules
supplying voltages in additionto VCC and VDD.
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What Harris speaks about is that there will be backup. In other words,
Harris may feed more than one 12-volt voltage for more than one source
ontothe module.

And in that situation, there will be a plurality of onboard VRMs for
redundancy.

Harris doesn’t speak about creating a plurality of onboard memory
modules to supply more than VDD and morethan VCCtoan FBDIMM.

They’re redundancyto have other ways of supplying VDD and VVCC.

JUDGE JURGOVAN: Counsel, I understand your argument that
you’re saying that basically Harris is generating two voltages.

But wouldn’ta person of ordinary skill in the art understand that, well,
if I needthree voltages, I’ll use three converters.

If I need four, I’ll use four. And that buck converters would be one
option to usethere.

In other words, thisis sort of the In re Harza case where duplicating
an element doesn’t necessarily make it patentable. How do you respondto
thatargument?

MR. SHEASBY:: Sure, Your Honor. Sothere’sacoupleissuesto
that, andI’ll do it in reverse order.

So my brother spoke about the fact that all there is, is buck converters
and LDOs.

That is, of course, not an accurate statement. If you go -- we talked
about thisonslide 68 and 69 of our presentation as well as in the argument.

Buck converters, LDO, and also Harris speaks about the fact that there
are PWMs, the large number of ways of decreasing voltages besides just
buckand LDO.
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JUDGE JURGOVAN: Are PWMsthe switching voltage regulator?

MR. SHEASBY: Theyare described as a switching voltage regulator
by Harris, Your Honor.

They’re described in Harris as they’re switching voltage regulators.

And he points to both LDOs and pulse-widthmodulated controllers as
two examples, and that’s in paragraph 10.

So that’s just the scientific issue. Thisideathatit’sbuckor LDO,
that’s not accurate just from a scientific standpoint.

The second thing is why is just adding more not obvious. And I’ll
speak tothat.

The best answer | can give you is not my words, Your Honor. It’s
this.

Thisis slide 35. On the left-handside is the DIMM connector for an
FBDIMM -- the pin out foran FBDIMM.

The pin out foran FBDIMM says that there’s asingle voltage, VCC,
comingin that will supply all species of VCC.

There’sasingle VDD coming in that will supply all species of VDD.

This is a specification. It cannot be departedfrom. Andwhatthat
specification shows is that the artisan at the time believed and was taught
and was instructed that there should not be multiple separate regulators for
each of the voltagesthat are provided in the FBDIMM. Thatisan
undesirable feature.

Thisis slide 37 of my demonstratives. It’s looking at Exhibit 1026 at

Andyou’ll see that it references a single power converter. Thisisa
colloquy that Your Honor had with counsel.
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I’m on slide 38 in which hedescribed an option 1 or an option 2.

And option 2 didn’t require there to be asingle power converter.
Option 2 isa gross misreading of what thisspecification describes.

The language of the specification makesclear that asingle power
converter is always required for VDD as well as for VCC because there’s
only one pipe going in for both VCC and VVDD.

And you seethe reference to andand and with the comma. Those are
obligatory.

Those mustexist. At least oneof two sets of conditions must be met.

The presence of asingle power converter isnotacondition. Thetwo
conditions are either Vref tracks VDDQ2 or 3 pointsbelow that because
after the and, there’s a period and then an or and then an and.

So the answer iswhy isn’t this obvious of doing more, because it went
exactly against the teaching of the JEDEC specification that they combined
with.

A POSA reads Harris, reads the JEDEC specification, andtakes from
that the following.

You should not have more than VDD or VCC on module whichisthe
exact opposite of what we teach.

Don’t takemy word for it. Thisis Andrew Wolfe on the top on slide
41.

And what that speaks about is the fact that the FBDIMMs used a
single power converterat all times.

He’s not aware of any instances in which they did not. In addition,
Dr. Mangione-Smith is also not aware of any instance in which asingle

power converter was not used.
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Thedistinction, I think, Your Honor, isthefollowing. The ideathat
you would supplya diversity of voltages to not just the DRAM andnot just
the buffer.

But all the different componentson a module was something that
went against the exact dogma of what the references were teaching.

Look at what Harris does. Harris talks about local conversion for the
DRAM, not for the module as awhole, not for the other components in the
module.

And it talks about local conversion for the buffer AMB, not for the
other modules.

| will say thatifitis, in fact, the case that if one module -- putting one
regulator on module was known, putting four physically distinct regulators
for four physically distinct voltages just becomes obvious requires | would
respectfully submit, YourHonor, to blink out of existence the objective fact
of what happened.

It wasn’t obvious. Peopledidn’tthink it was beneficial. The JEDEC
specification told you to useasingle converter for both.

This idea that you can use multiple converters and that’s all good in
the JEDEC specification is belied by Exhibit 2046 at 36.

There isnot separate pipes for each of the speciesof VDD. Thereis
not separate pipes for each of the species of VCC.

It is an impossibility for there to be multiple convertersfor each of
those that are feeding into those for each of the species.

Your Honor, have | -- 1 know you’re notgoingto tell me you agree
with me. Buthave I fairly answered your question?
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JUDGE JURGOVAN: Well, can we go back to option 2 again? And
explain to me again why this is not teaching the use of multiple voltages,
regulator voltages.

MR. SHEASBY': Sure. Soyou see how it’sasingle converter --

JUDGE JURGOVAN: Right.

MR. SHEASBY:: --andandand. Andandandare obligatory.

JUDGE JURGOVAN: Gotit.

MR. SHEASBY:: Youneedtohavethose. Thenyou have two
options, Vreftracks VDDQ/2 or Vrefand VDD and VTT have the following
relationships.

It’sthe or that gives you thetwo options. There isno option for there
to be multiple convertersfor VDD, VDDL, and VDDQ.

It’san impossibility. Thereasonwhy it’san impossibility because |
see the pin outson the JEDEC specification for FBDIMM.

ThereisnoVDDQ pin out. Thereisno VDDQL pin out. It doesn’t
exist. There can only be one converter.

(Simultaneous speaking.)

JUDGE JURGOVAN: Okay. Soin other words, the person of
ordinary skill in the art would look at Harris and thisspecification and
determine that you only need one converter.

MR. SHEASBY': Not that you onlyneed, that that is what you should
use.

So need gets into, well, maybethere’sabenefit of that. It’snotneed.

It’srequired. It’srequired for there to be only one converter,and I’

explain to you why.
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I’m on slide 42. Slide 42 is once again not me speaking. It’sthe
evidence of Micron who’s one of the Petitioners in thiscase.

It speaks about the fact that the DDR2 devices require a single power
source for primary supply voltages and to ensure that all voltage levels track
each other.

That’s becausethe initial ramp up is less than 10 milliseconds. Sothe
Petitioner is fond of pointing to the fact and saying that VDD can be before
VDDL and VDDL can be before VDDQ and VDDQ can be before VTT and
saying they can be independent.

And because they can be independent, that means it’d be obvious to
have different converters.

That isthe exact opposite of what the art felt. They can be
independent, and the JEDEC specification allows them to be turned on
independently.

But because they have to be turned on so rapidly, you useone
converter to be able to meet the timing requirements.

This is Exhibit 2006 at page 4. And Dr. Mangione-Smithtalks about
this in his declaration at paragraph 88.

| should notethatthisis entirely unrebutted. So Petitioner isshowing
a lot of testimony from the deposition of their expert witness, none of which
was in a declaration, none of which was in their petition.

But they will not showyou any evidence contradicting Mangione-
Smith’sevidence that for FBDIMM which isa DDR2 design, you have to
have it all together because if you don’t have it all together, you won’t meet
the timingrequirements.
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Soit’snot aneedto have, Your Honor. It’samusthave. Thereare
two arguments that YourHonors initiated why you said it would be obvious
to have four voltages.

The first one was this document, Exhibit 1026. The reading of
Exhibit 1026 that my brother gave is a gross misreading of this document.

And it’snot justmy opinion. It’sgrammar andit’s reality. Look at
the Micron exhibit.

Look at the fact that the pin outs do not allow for different sources for
VDDL and VDDQ.

It’s an impossibility what they’re proposing. And a Petitioner would
not say it’sanice to have thing.

The Petitioner would recognize that for FBDIMM, you cannot have
more than one converter. It’s forbidden.

JUDGE JURGOVAN: I’mstill notseeingwhy it’s forbidden in the
standards.

MR. SHEASBY: Where would it go, Your Honor? So I’m on slide
36.

| know I’m not supposed to ask you questions. Where isthesecond
converter?

So you havetohaveaVCC pipe. Alone VCC pipe hastocomeinto
feed the entire module.

That’swhat FBDIMM - requires. A lone VDD type hastocomein to
feed everythingon the module.

JUDGE JURGOVAN: Well, I think what Petitioner is saying is you
could have one convertergenerate VCC that’s received, one generate VDD,

one generate VTT, andso forth.
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MR. SHEASBY': Well, to be clear, that’s not what they’re saying.

All their combinations, I’mon slide 31, Your Honor, are supplying
sort of different separate voltages for different species of VDDL and VVCC.

So in each of those situations and their combinations, they’re splitting
voltages separately for VCC and VDD.

Now the question I think YourHonoris asking is -- and you see all
three of them -- all three of their combinations require VDDSPD.

JUDGE JURGOVAN: Right.

MR. SHEASBY: VDDSPDis part of VDD. The specification does
not allow for there to be more than one VDD pipe coming in.

So you’d be completely contraryto the specification if you did what
they’re proposing.

JUDGE JURGOVAN: Well, I think what youre saying is that you
can only have three, not four convertersbecause VDDSPD is derived from
VDD.

MR. SHEASBY:: That’scorrect. There wouldbe -- I’'ll speakto VTT
and VDDSPD in asecond.

I’m going to do this in pieces. Buttheir first argumentisthatthe
specification for FBDIMM and DDR2 teaches separate converters.

It does not. It teachesasingle power converter. Thatisall it teaches
for VDDs and for VCCs separately.

And so at most, that would be two power convertersthat you would
use for VCC and VDD.

JUDGE JURGOVAN: Andsowhy is it advantageous to use multiple
converters to generate voltages?
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MR. SHEASBY: Whyis it advantageous for the patents or why is it
advantageousin the art?

JUDGE JURGOVAN: For the patent.

MR. SHEASBY:: Yeah. Sothe patent speaks aboutit, and thisisa
situation in which -- if I can tell you this, Your Honor -- Harris is a design
thatiswhat I’ll call a blue sky patent.

| don’t mean any sort of derogatory nature about this. Butit’snota
patent that really actually ever implements anything or designs anything.

It just says, well, let’s usea separate module for VDD and let’suse a
separate module -- let’s do VDD and VCC in a module.

If you look at our patent, thereis this detailed, detailed design. We
actually designed this intense on module power management system that has
all these differentspecific voltages on it.

And the reason whywe did that and | don’t have aslide handy on it.

But you can look at the timing diagram, Your Honor. We have a
very, very specialized timing diagram where basically we have to pre-fetch
datafrom NAND in order to have it available so that we don’t have a block
in time as we switch from DRAMto NAND.

And if you look at slide 19, you’ll see this-- I’m sorry. Figure19in
our patent, you’ll see thisexcruciatingly detailed timing manner.

So it’s because our timing does not require everything to rampup at
the same time asthe FBDIMM does.

Ourtimingintentionally is delaying things so that NAND turns on
dramatically in advance of DRAM, that NAND is being read dramatically in
advance of DRAM so that the page is being pulled.
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It’s this unique design coupled with our unique timing that led us to
this very aggressive design in which you would have multiple, fourin
particular modules on -- regulators on amodule. Have | answered your
question, Your Honor, barring that you --

JUDGE JURGOVAN: Ithink you’ve answeredthat you needto -- or
thatit’s desirable to divide your timing on startup such that you can have
these additional voltages.

But you haven’t explained why it’sadvantageous to generate them
each with a different converter.

MR. SHEASBY: Whydoes the patent generatethem each witha
different converter?

JUDGE JURGOVAN: Right.

MR. SHEASBY:: Yeah, so the patentgenerates them each with a
different converter becausethe timings are so precise at the time --the
timings are so precise that it wants to be able to do it separately.

JUDGE JURGOVAN: Soit’sforindependenceoftiming. It’s--

MR. SHEASBY:: That’s correct.

JUDGE JURGOVAN: lIsee. Isee. Thankyou.

MR. SHEASBY: Andthat’s theexact opposite of FBDIMM.
FBDIMM wants these -- all of these things to happen immediately, 10
millisecondsor less.

Every single one of the VDD species must be turned on. That’s what
keepsthem all together.

Our patent if you look at these excruciatingly detailed timing
diagrams, we’re not interested in things all turning on at the same time or
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turning on simultaneously. We’re interested in having very precise control
of --

(Simultaneous speaking.)

JUDGE JURGOVAN: Isee. Didany ofthe claimsreach this timing
independence?

MR. SHEASBY:: Yes, that’s why there’s four voltages requiring four
separate physical -- four regulators requiring four separate physical voltages.
Thatisit.

JUDGE JURGOVAN: There’sno limitations addressing the timing,
the voltages are engagedat?

MR. SHEASBY:: Sothere are some independent claims that talk
about when the voltages are engaged.

But the essence of it is it’s having those four physically separate
regulators, four physically separate regulators producing four physically
separate voltages that gives you this ability to have a very, very precise
timing.

JUDGE JURGOVAN: Isee. Thankyou.

JUDGE GALLIGAN: Counsel, thisis Judge Galligan. I wantedto
follow up on that. Canyou turntoslide 44, one up from that?

MR. SHEASBY:: Yes.

JUDGE GALLIGAN: Iwantedtoaskaboutthisone. It saysthatyou
have to have independent voltage sources used for different voltages would
require specific control circuitry to delay and more precisely control each
voltage source’s ramping rate, complexity, and cost. So doesthat Figure 19
control each of the voltage regulators?
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MR. SHEASBY:: No, it’s -- each of the voltage regulators is -- having
the separate voltage regulators is what gives you that timingability.

JUDGE GALLIGAN: Right. Sothis says, though, that Dr.
Mangione-Smith, his testimony appears to indicate that you need specific
control circuitry to control the voltage sources. And | waswondering where
thatisin the patent.

MR. SHEASBY:: Oh,that’sin Figure 16, Your Honor.

JUDGE GALLIGAN: Right. I mean,isthat--yeah, sothese three
converters, where’s all the description of how these are controlled?

MR. SHEASBY:: So I would start at paragraph 12, Your Honor.

So paragraph 12 beginning at lines 24 on -- sorry, column 12
beginning at line 24 on of our patent discusses the fact that -- and we’ll get
tothisin asecond -- is we have something called amemory controller.

And that memory controller needs to be able to seamlessly and
separately address every single piece of component on our design.

And our design has a huge number of componentson it. It hasthe
DRAM. Ithasthe NAND. It hastranslation devicesthat go from DRAM
that allow address mapping from DRAM to NAND.

And so enables the discussion beginningat column 12. Andthat
discussion at column 12 is what enables Figure 19.

Thisis not a patent wheresomeone had a glass of wine and wrote a
specification in the evening.

This patent, the’918 and *054, thisisa real design. Thisisa fully
realized embodiment design that they’ve actually created with timing
diagrams, with circuit diagrams.
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It was a profound advance in theart to break with this dogma of VCC
and VDD are the only thing you may needto regulate separately on module
and to say we want to have this ability to precisely regulate not just VCC
and VDD generically but anything we want using these voltage regulators.

JUDGE GALLIGAN: ThisisJudge Galligan. Letme follow upon
that because if I look at column 29 aroundline 18, it says that the conversion
element -- that’s what you -- basically what you have in thered box there on
slide --

(Simultaneous speaking.)

MR. SHEASBY:: Yeah.

JUDGE GALLIGAN: --on the screenthere. Conversionelement can
comprise one or more buck converters and one or more of those converters
may comprise a plurality of sub-blocks.

It seems like it’s just saying get the voltages you need. And maybe
thisiswhat Mr. Chandlerwas referring to when he says, look, there’sfour
lines coming out.

Somehow, you’vegot four regulators, right? I think 1 understood him
to say if you’ve got four voltagescoming out, you can call it avoltage
regulator or four voltage regulators or whatever.

It’s pumping out four voltages. Sowhatisit -- | don’t read anything
in column 29 that says that implementing four buck converters versus one
converter that has functionality of four buck converterswithinitisany
inventive leap.

MR. SHEASBY:: So | can answer thatin acouple ways, YourHonor.

The first way to answer that is that | know it can be an inventive leap.
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And the reason for that is because thereis a substantial number of
examples of usingasingle regulator to generate more than one voltage on a
module.

You don’tneed to have four regulators to generate four voltages.

Don’t takemy word forit. Thisis Exhibit 1048. Thisisannotatedon
page 2.

I’m looking at slide 50. Thisisasingle buck converter with one
inductor.

And above it is asingle buck inverter with one inductor. It produces
three voltages.

A single buck converter can produce morethan one voltage. Thisis
slide 2003 -- sorry, Exhibit 2003 at 2, slide 2004 at 99.

Thisis page51. Thisisa single buck converter producing four
distinct voltages. A single buck converter producingtwo distinct voltages.

JUDGE GALLIGAN: AndthisisJudge Galligan. So | appreciate
that reference.

So why isit that then saying, well, it’sknown in the art that you can
have a single buck converter producing two voltages.

Let’s just have two buck converters, produce those voltages. Where’s
the -- the testimony on paragraph -- slide 44 says that if you do it the way
that the claim says, you have to have tons of extra stuff to control all thisand
it’s really complex.

| don’t see that in the patent necessarily. Butwhatis -- so why isit --
why would it not have been obvious versus, okay, | can do two buck
converters there?
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MR. SHEASBY: Soacoupleissues. One, I respectfully disagree
with YourHonor that says it’s not in the patent.

Figure 16 is a detailed and precise drawing that shows not just -- it
doesn’t matter how manyyou putthere.

It’s a very precise drawing, shows exactly how you’re using different
voltages.

And that map, that leads to thecircuitry. So | respectfully disagree.

JUDGE GALLIGAN: Yeah,thisisJudge Galligan. Ididn’tmeanto
suggest that the patent does not disclose multiple buck converters.

I’m still wondering where the patent discloses thecircuitry that Dr.
Mangione-Smith says is required on slide 44.

MR. SHEASBY:: Sothe circuitry to control it isthe MCH discussing
at column 12 because it’s the MCH at column -- it’s MCH beginning at
column 12 that calls each of these things independently.

And by calling them independently, | can also give you some other
examples.

Column 20, line -- it’s column 27, line 59 is the start of the Figure 16.

You read part of it. It goesall the way to column 29, line64. It goes
into a detailed description of how it works.

Specific voltage outputs are column 29, lines 39 through 54. And it’s
also discussed at length about the FPGA having this ability to control all
these things.

So there’savery complex logic circuitin FPGA on the module that
doesall this.

Doesthat -- I read that pretty quickly. Do I need to read that again,
Your Honor, or was that sufficient?
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JUDGE GALLIGAN: No,that’sfine. ThisisJudge Galligan. Just
then moreto my question about why.

So the priorart shows let’s say three voltages, two voltages, multiple
voltages coming out of a buck converter.

Why then -- l understand you’re saying there’s a benefit to having
multiple buck converters as opposed to one because you have more
sophisticated control of something.

Would a person of skill in the art look at, for instance, just a box that
has multiple voltages andsay, you can never have multiple buck converters?
| mean,isthat -- I’m trying to understand the argument here.

MR. SHEASBY:: Yeah, sothat’sagood question. So hindsightis
20/20.

In FBDIMM land, Harris plusFBDIMM, there was no perceived
benefit to having multiple converters.

The specification for FBDIMM is expressed that it wantsyou to have
only a single power converter.

Micron says you should have only a single power converter because it
wantsto tie them together.

So there was a sea change. The combination thatthey proposedisa
combination that expressly teachesagainst having multiple converters for
different species of VDD, the different species of VCC.

Micron’s reference teachesagainst this. They wantthose things
tightly together.

Now that’s their first piece of argument. Their second piece of
evidence, Your Honor, is this treatise.
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Thisis Exhibit 1062. Thisisthesecond piece thatyou citeto in your
Institution Decision.

They give three examples of when there may be a desire to have
separate regulators, when there is a separate analog and digital supplies,
when memory rails are running at 100 amperes, and when there needs to be
separate devices at different times.

None of those apply. Andsotheanswer isthe idea of putting four
separate regulators with all that complexity on a single module went against
the expressed dogma of thiscombination.

It has none of the features that their treatise which is the other piece of
evidence that you cite to supports.

And it’snot just that there would be no reason to do it. There would
be violence to doingit.

The form factor can tolerate about one square inch is what Harris says
for the voltage regulator.

It is undisputed in the evidence that there’s no testimony from Dr.
Wolfe or anyone else thata POSA would believe you could even put four
regulators on the FBDIMM design.

And | want to stopand say two thingsat this point. Our specification
talks about FBDIMM.

Thisis at column 19, column 13, lines 7 through 14 of the 918 patent.

We’re not talkingabout FBDIMM specification. Counsel forthe
Petitioner sped past something.

We were talking about the FBDIMM form factor which is the size of
the module.

53



g B~ W DN

© 00 ~N o

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

IPR2022-00996 (Patent 11,016,918 B2)
IPR2022-00999 (Patent 11,232,054 B2)

Thereisnoargument or attempt by us to suggest that you should have
the features of FBDIMM on our module design.

Thisargument that we’re bound by FBDIMM, that’sthe scope of our
claims, that’snot what the specification says.

It says FBDIMM form factor. Why am | bringing that up? Because
the FBDIMM form factor is something that has very specific -- because in
additionto the FBDIMM form factor which is the shape of a card, for the
FBDIMM specification asawhole, there are additional limits beyond the
shape of the card.

There’s limitson thewidth. Sothisis Exhibit 1028. There’s limits on
the width andthickness.

There’s limits on the operating temperature that you may have. This
Ison 1028, page 2.

There’s limitson thethickness. Thisis 1028, page 27. There’s limits
on the thermal resistance of each of the individual devices.

In fact, Harris invokesthese at paragraph 13 of hisargument where he
talks about the fact that componentheight that he’s creatinghas to be
compatible with applicable JEDEC standards.

And so this ideathat, oh, you just throw on as many as you want.

Harris doesn’t care. Harrisisopen ended. First off, that contradicts
Harris which says that the component heights have to be compatible with the
JEDEC specification.

And | think if you just -- Dr. Mangione-Smith, Exhibit 2031 at
paragraph 82 speaks at length unrebutted.
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Trials happen forareason. And hisanalysis is unrebutted that the
intensity and the complexity of putting four regulators on an already space
constrained FBDIMM would be something thata POSA would not do.

Separate from that, there are particular reasons. So I’ve spoken about
the fact of what was the state of the art in this FBDIMM combination, one
converter for VDD, one converter for VCC.

JUDGE JURGOVAN: Canlaska questionright here for asecond?

Why did the prior art use only asingle converter as opposed to
multiple?

MR. SHEASBY': You’relookingat it, Your Honor. Slide 47, that’s
one reason.

JUDGE JURGOVAN: It’saspaceissue?

MR. SHEASBY:: It’sspace. Butspaces, height, thickness,
complexity, thermal envelope, that’s one example that Dr. Mangione speaks
of.

The second that Dr. Mangione speaks of is that the prior art needs to
have everything tied closely together.

This is paragraph 88 of Exhibit 231 that you want one converter
because they needto turn on so rapidly together.

Thisis the case for VCCand VDDL. They musttum on rapidly
together.

Micron speaks about thisfact, Your Honor, at Exhibit 2006, once
again because they rampup so rapidly.

You have to have them on one converter so that they can rampup
togetherat the sametime.

JUDGE JURGOVAN: Thankyou.
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MR. SHEASBY:: Yes. Okay. Sowe talked abouthow thisidea of
using multiple converters through the VDD, multiple converters for the VCC
Is exactly anathema of what the state of the art was.

But I nowwantto engage -- we talked about there are two pieces of
evidence for this which is the JEDEC specification and the treatise which
both don’t support them.

| now want to engage I think more precisely the issue of VTT because
there’san argument --

JUDGE GALLIGAN: Ijusthadareal quick question before
transitioningto that. ThisisJudge Galligan.

So how did the *054 patent fix the space issue somehow? | mean, did
the inventors invent, like, asmaller buck converter?

MR. SHEASBY: Sowe did fix the space issue because we don’tuse
an AMB, Your Honor.

We usesingle -- we use a single FPGA. Andifyou give me your
notes, I’ll read to you those passages.

What we do is we talk about a number of techniquesfor solving
space. Andgive meonesecond. I’ll read to you where those are.

JUDGE GALLIGAN: Thank you.

MR. SHEASBY: Ifyou talk to column -- if you look at column 23,
lines 1 through 15, we move the flash to an internal FPGA to make the space
smaller.

And in fact, we quote that thissaves physical space. We also don’t
use an AMB which isavery, very large chip.

We use instead a combination, primarily an FPGA which hasa
number of different functionalities builtin a NAND which makes it smaller.
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So the way we’ve solved the space problem is through this FPGA
with internal flash. And thespecification talks about thatat 23, 1 through
15.

May | continue, Your Honor? Or did you have another question on
the subject?

JUDGE GALLIGAN: Yes,thank you very much.

MR. SHEASBY: Okay. Sol now want totalk aboutthisVTT issue.

Andthis VTT issue to meis fascinating. And the reason why it’s
fascinating is because it’san argument that plaintiff is whipsawed on or
Petitioner is whipsawed on.

So Petitioner is saying, well, when Harris says you’re replacing VDD
with apin -- you’re replacing VDD with an on-module power management,
thatwouldmean VTT as well.

So that’san argument they made. By the way, that’sa new argument
but I’ll take it because if Harris is saying VDD isalso VTT, they only
describe a single voltage regulator module that can do VCC, VDD, and
VTT.

That argument weighsin favor of Patent Owner. Butthe reality is, is
that the reason why Harris doesn’t speak about doing VDD is because Harris
is very focused on local conversion for the buffer and for the DRAM.

But VTT isnot in the buffer,andVTT isnot in the DRAM. VTT
terminates on the module.

Dr. Mangione-Smith -- and once again, this is unrebuttedin any
substance -- in substantive evidence at paragraphs 96 and 97 of Exhibit 2031
speaks about the fact that VTT is a daisy chain.
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It needs to be on the board because VTT is controlling every DIMM
in the board.

Andsotheideathat VTT may be different on one module than it ison
anothermodule would make it impossible for VTT to be synched across all
of the modules.

And so once again, this idea that therewould be a motivation to add
VTT, thisis just using our patent claims as a road map.

Someone sat down and said, let me pick out arandom voltage and
select it into one of my combinations.

Doing VTT on module would destroy the entire purpose of VTT
which isto control all the modules together.

And in additiontothat, it’s based on what I think is a significant
misreading of the JEDEC specification.

Thisis Exhibit 1026 at page 49. What thisspeaks aboutthefact is
there was some argument that VTT --it’sactually indirect.

VTT in the specification is based on VREF. There’sno argument that
VREF would come in as a separate converter.

By the way, that’sjust arbitrary that they didn’t choose that one.
They could’ve just as easily choose that one.

But they didn’t want to because they didn’t want to showthat their
argument leads to some situation which there’s eight separate converters on
the module.

But | want to showyou something in particular of note too. The value
of VREF may be selected by the user to provide optimumnoise marginin
the system.
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That isactually the warrantfor what Dr. Mangione-Smith is talking
about.

Dr. Mangione-Smith talks about the fact that VTT is always done at
the board level because you want to control all the modules together.

Andthat VTT may be traditionally something approximating half of
VDDQ.

It can be set by the user. Soyou put VTT on the module because you
want to havethe ability to control them altogether.

There wassome argumentand | wantto get it precisely. Give meone
moment. I’m going to gotoslide 19, slide 20.

MR. CHANDLER: Judge Galligan, I just wantto note. Sometimesl|
couldn’thear your questions.

If you could move your mic down a little when you’re asking your
questions. I had some trouble hearing you. Thankyou.

JUDGE GALLIGAN: Thanks.

MR. SHEASBY': Harris talksabout the fact that it wants to be
technologically independent.

Thiswas an argument that they made for why VTT should be on
module.

There are two pointsto that. What Harris actually says is they want
the memory devices to be technology independent.

VTT does not go to the memory device. There’sthis confusionin the
specification -- in the petition.

They suggestthat VTT goes to the memory device. Harrisis
concerned with technology independence on the memory device.
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This Exhibit 1026 at 1 is the pin out fora DDR SDRAM. You will
look all day. You will neversee VTT on that.

VT doesnot gotoa DRAM. Harrisisabout technological
independence for the DRAM.

It says nothing about stripping the system of its ability to
independently control -- to control jointly all the devices together.

And so what you’vedone is when you weigh the evidence, you can
weigh it in two ways which is you have Dr. Mangione-Smith explaining
exactly why VTT is never generated on module because it must be
controlled across the entire system.

You have this mistaken understandingthat VTT wouldever gotothe
DRAM.

It never goestothe DRAM. Andyou havethis misreading of Harris.

Harris doesn’t say technological independence for the module. Harris
says technological independence for the memory device itself.

Next issue, VDDSPD. Okay. Once again, we have Harris actually
doing what we’re debating.

How do you implement his invention onto an FBDIMM? We have no
reference to VDDSPD as being some type of separate voltage that will be
created or created by a separate module.

Dr. Mangione-Smith speaks at length about why VDDSPD which by
the way once again doesn’t go to the memory device.

And so that argument that Harris talks about technological
independence, that argument does not apply because Harris talksabout
technological independence for the memory device, not for the SPD.
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The SPD must be controlledand the voltage must come from the
motherboard because once again the bus for VDDSPD is on the
motherboard.

Just to sort of give you some context, SPD is about the motherboard
being able to understand what type of device has been pluggedinto it.

And what Dr. Mangione-Smith talks about correctly, I’m on slide 67,
paragraphs 102 and 103 of his declaration, isthis idea that you’d want to
have VDDSPD on an individual device is just -- it’s nuts.

It’s hindsight. The wholeideais for there to be one VDDSPD on the
board so that you can monitorall the devices together based on that bus
that’s on the board.

And so once again, thisis using hindsight bias to create the roadmap
for the system.

Let me stop there. 1’ve spentalongtime, butthat was crucially
Important.

Are there any questions that I’ve egregiously failed to answer for
Your Honors?

JUDGE JURGOVAN: WhatistheVTT actually used for?

MR. SHEASBY: VTTisusedtoterminatethe -- it’s used to
terminate the -- all the devices.

So VTT is when power goes too low, you shut off everything. Andso
it’s the Board sayingwait aminute. There’s not enough power comingin.
Stop.

Andthe Board makes that decision. The termination occurs on the
module.

61



g B~ W DN

© 00 ~N o

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

IPR2022-00996 (Patent 11,016,918 B2)
IPR2022-00999 (Patent 11,232,054 B2)

But the Board makes the decision astowhento stop. Sothe Board
needs to know how much power is going -- there needs to be consistent
power going to each of those.

VTT needs to be consistently goingto each of the FBDIMM modules
so that the Board can make the decision when to shut off because the Board
needs to shut off everythingat the sametime.

It can’t haveindividual devices turning on and off because the
individual devices are being addressed together in many situations.

Andthat’sin the record. Dr. Mangione-Smith talks about that at 96
and 97 what the purpose of VTT is, Your Honor.

JUDGE JURGOVAN: Thankyou.

MR. SHEASBY: Okay. SoI’m goingtogoover mytime. But |
think it’s worth it.

The next issue | wanted to discussand I’m going to jump around a
little here hopefully with a little morealacrity than I have in the past.

| want to talk about the PCB interfaces. Andthisisasituationin
which I thinkthere seems to be ships passing in the night.

So thisisnot an obviousness issue. They’re claiming that this
structure of edge connections that couple power data address and control
signals between the memory model andthe host.

They’re notsaying that’sobvious. They’re saying that the FBDIMM
specification teaches that, full stop.

That’s theevidentiary issue, not whether to be obviousto do it or
whetherthe specification teaches about it.
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Thisis another situation, YourHonors, where it’s not someone --
some sort of an inventor was sitting with -- on the beach and thinking,
wouldn’tthis be great. Let mewrite this limitationandadd it in.

Thisis one of the central issues, the insights of this patent, the ‘918
patent.

If you look at Figure 4B, if you look at column 12, lines 24 and on,
thisidea of having amemory controller that sends signals without
intervention of any other chip between the system, the MCHs on the system
and the actual memory module, there’s a core inside of this patent.

It’s not somerandom limitation. It’s notsome little thing. It’sone of
the key aspects, asingle bus interface that couplesthe MCH, the DRAM
with nothing intervening between it.

Okay. Sonow let me explain why I’m giving you this speech. Thisis
what they say is that bus, the edge connections that add control signals.

Thisis -- I’'mon slide 23. Thetop of theirdocumentis -- top of it is
from their petition.

They say the control signalsand the address signals are AO through
Al5.

Andthe control signals are those listed below. Those signals only
exist from the AMB to the memory.

The AMB is on the modules. Those signals do not exist from the
memory controller to the AMB.

Theysay, oh, it’snobigdeal. Thisisthe AMB. It’sdoinga
translation between the memory module. It’sthe samedifference.
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It’s not the same difference. The inside of this patent, there’sno
intervention between the memory module and the signals going to the
devices.

They don’t want something in between to translate. And if you look
at what the admission of their witnessis, is that the information is sent by
serialized packets.

A serialized packet is not asignal. And any argumentthat a serialized
packet isthe same asasignal or a serialized packet is equivalent to a signal,
none of that in petition and that’san improper newargument that should not
be allowed.

And there’sareason why there’s such a profound difference between
the signal-based approach andthe FBDIMM-based approach.

This is Netlist Exhibit 240, and thisis at page 99 -- sorry, at page 109.

And what it talks about the fact isthe FBDIMM usesa unique
interface.

That unique interface is thesituation of which it doesn’t -- it sends
packets as opposed to individual signals.

And that unique interface leads to very profound latency problems at
lower utilization rates.

In other words, this insight of using signalsas opposed to serialized
packetsis a break and departure from FBDIMM.

And this argument that we cover FBDIMM, that argumentis notin
the record, in their petition, and it is not what our patent says.

We cover the form factor, the shape of the board of an FBDIMM.
There’s nothingthat indicatesthat we are covering FBDIMM.

64



g B~ W DN

© 00 ~N o

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

IPR2022-00996 (Patent 11,016,918 B2)
IPR2022-00999 (Patent 11,232,054 B2)

You may think I’m picky. Butat some level, trials matter andwhat
you write in a petition matters.

I’m on slide 23. What they’re pointing to as the control signals do not
come from the board memory controllerto the module.

They are created at theadvanced memory buffer. It’snotadistinction
withouta difference.

It’s a critical insight of this patent that the signals come uncorrupted
from the module on.

Your Honors, I’ll stop there. Does anyone haveany questionsabout
thatone?

JUDGE GALLIGAN: Justaquick --thisisJudge Galligan. Justa
quick question. 1 hope everyonecan hear me.

You said that the patents cover FBDIMM. Can you just be more
specific. 1don’t seethatin the claims.

MR. SHEASBY:: The patentsdo not cover --

JUDGE GALLIGAN: The form factor?

MR. SHEASBY': Yes. So--

JUDGE GALLIGAN: Whereisthatin the claim?

MR. SHEASBY: It’snot. Sotobeclear, | don’t thinkthese patents
cover FBDIMM at all.

My brother says you have to interpret these patents to cover
FBDIMM.

That’s his argument for why an AMB countsas a sign going from the
board -- from the off-board controller -- from the controllerto the memory
module.
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I’m saying that is not what the patent teaches. The patent does not
teach that you are encompassingan FBDIMM.

It’s saying, you use the FBDIMM board shape, the form factor. But
he’stryingto escape this failure of evidence that you see on slide 23 by
saying you have to interpret the patents to cover this.

And my pointisno, you don’t, for two reasons. One, the patent talks
about FBDIMM form factors, not FBDIMM AMBs.

Two, it’s a central insight of this invention beginning at column 25 for
there not to be an intervention between the offboard moduleand -- the
offboard memory controllerand the module. Does that answer your
guestion, Your Honor?

JUDGE GALLIGAN: Yes,thankyou. Andthenone follow-up
question.

When you said -- when you were talkingabout there’sno
intervention, which claim limitation is that directed to, please?

MR. SHEASBY: It sthefirst claim limitation, the interface including
a plurality of edge connections configured a couple power data address and
control signals between the memory module and the host system. The
control signals must come from the host system.

(Simultaneous speaking.)

MR. SHEASBY: Andthe control signals they pointto on slide 23,
those are not on the host system.

Those do not come from the host system. Itis a failure of evidence in
their petition.

I’m goingto have to skip arounda little and do some broken heels

running, Your Honors.
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The next issue | wanted to discuss is Spiers. Oh, actually, the next
issue | want to discuss is Amidi.

I’ll spend justa few minutes on Amidi not because it’s not important
but because once again thisconcept of usingthe patentas a road map.

Harris speaks about redundantvoltages. Harris doesn’t care wherethe
redundant voltages come from.

They can come from battery. They can come from anywhere you
want.

You can have redundant voltages in Harris. The petition arbitrarily
proposes that the redundant voltages in Harris would use Amidi with the
battery on module.

But there’s no explanation in evidence as to why the battery on
modulewould be a desirable strategy as opposed to the battery being off
modulewhich is what Harris would contemplate.

It doesn’t care where you get your external voltagesfrom. It can be
on moduleor off module.

And in fact, thereare strongreasons to keep the voltage, the battery
off module.

Once again, these are undisputed in the record, paragraph 108,
paragraph 109 of Mangione-Smith.

In fact, the specification, our specification teaches about the
noxiousness of having the battery on the module itself.

For example, at 4, 56 through 58 and it does so at a later pointin time
in the specification as well.
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It is simply hindsight in which they’retrying to create theclaim
limitations from the reference by puttingthe Amidi battery on module. Next

JUDGE GALLIGAN: Counsel, ifit’ssuch abad idea, why does the
patentdoit? Istheresome --

(Simultaneous speaking.)

MR. SHEASBY: Oh, you meanwhy does Amidi do it?

JUDGE GALLIGAN: Oh, thepatentdoesnot doit? Okay.

MR. SHEASBY:: Patentdoesnotdoit. The patent--as my daughters
would say, the patent throws shade at putting the battery on module.

It does that at column 4, lines 56 through 58. Andlet me find the
other portion where it does that.

If you’ll give me one second, YourHonor, | will find that for you.

It’s also at column 26, 1 through 9 where the patent speaks about the
fact that there’s significant deficiencies from putting the battery on module.

The point I’'mtryingto make is that the petition just uses the Lego
approach in which it finds things and puts them together without any rational
explanation that standsup at trial as to why they would be put together.

Add the Amidi battery to the Harris module. Harris says you can have
any external power source you want which wouldincludea battery.

What’s the explanation for why after Harris says use any extemal
battery power you want to put the battery on the FBDIMM module that
already has a converter on it and deal with the thermal and form factor
constraints of having that battery there?

We know this. Thatwas both battery supported DIMMs before it
inventedthis technology right now.
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They’reterrible. The industry found that out afterus. And we speak
in our patentastowhythisissuchabad idea. But it’sarbitrarily combined
togetherby the Petitioner.

JUDGE JURGOVAN: One minute left in your time. You can
continue, but you’ll be eating into your rebuttal time.

MR. SHEASBY:: |appreciatethat, Your Honor. 1am goingto
continue, I think.

JUDGE JURGOVAN: Thankyou.

MR. SHEASBY': I’m going to speak about Spiersnow. Thisis, |
think, grounds 4 and 5.

Andonce again, | want to come back to this language in the claims.

A plurality of edge connections configured to couple power data,
address, and control signalsbetween the memory moduleand the host.

There’sthis huge debate about how Your Honors should construe
memory modules.

I’m not going to discuss it today. And the reason why I’m not going
todiscuss it today is because it’sfully briefed andit’s irrelevant.

Andthereasonwhy it’sirrelevantis in two pieces. There was some
argument that the Amidi was a memory module.

And therefore, it’s irrelevant whether Spiers isa memory module.

That’sanew argument that should be forbidden andrejected. In the
petition, the memory module is Spiers, thisPClI device.

And basically, what the petition said is that anything that had memory
on it is amemorymodule.
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That’swhat they say. That means a graphicscard, agamingconsole,
a motherboard, my phone, these computers that were on right now, all of
those are memory modules.

That’s an absurd position. Whatever memory module means, it does
not encompass the breadth of what the petition sets.

In other words, you don’t have to set the outside boundariesof what is
or is not amemory module to recognizetheir evidence just because
something has memoryon it, it’samemory module that makes evidentiary
sense.

In this situation, it’s very important to keep in mind two things. We
talk about control signalsgoing from the host to the memory module.

It’s required. We know that’s required from the claims. We also
know that Petitioner wants this to be a JEDEC-compliantdesign.

Theywantto use DDR. If you talk about Mangione-Smith at
paragraph 53, he talks about the way that DDR receives control signals.

There’samemory controller that receives unadulterated addressand
command signals to the DRAM through adata bus. Thisisgoingto become
very important in amoment.

This, page 131, iswhat Harrisactually is. Harris is its own system.

They call it a backup device. Buton that backup device, it hasa
power supply where the conversion happens.

It has a processor, it has an interface, and it hasvolatileand non-
volatile memory.

What I’m going to show YourHonorsis that the evidencein the
record, the overwhelmingevidence in the record is that the memory
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controller that sends control information to the volatileand non-volatile is at
processor 160 thatis on the module.

But the claim requires that the control signalscome from off the
module.

Let me show you thisin alittle greater detail. I’mlooking at slide
Figure5.

Processor 198 sends the control and data and address signals to the
memory modules which are in blue. Andtheregulatorsare in green.

Claim requires two things, that the regulators be on the memory
modules. The memory modulesarein blue.

And the control signals come from somewhere off the board. In this
case, the memory signals are coming from on the board.

How do I know this? | know this because theirwitnessadmitted it.

In their petition, they recite the storage controller 132 as the memory
controller.

Everyone agrees thata memory module has to receive control,
address, and data signals from a memory controller.

Andtheysayit’s132. We asked Dr. Wolfe, does that 132 provide
any of the control signals to the NAND flash and PCI card?

His answer was no. Thatisfatal. The claims require that the control
signals come from off module.

We asked him again. Thatwasslide 128. Thisis Wolfe at 214:23to
215:2 in his deposition.

Slide 129, does the memory controller which in the storage controller
132, that’s that one that’s off board, does that provide time and control
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signalsto theflash fortheDRAM? Theanswerisno. He admitted it under
oath.

132, the only memory control that provides timing and control signals
Is the processor within 198.

Thisis slide 132. He admittedthatagain andagainandagain. The
control signals are coming from that processor.

That processor 198 is on the module. The claims require that it be off
module.

It’s a fatal defect. What’sthe move they make? The movethey make
Is tosay, oh, thisisjust like an FBDIMM situation.

First off, that argument is not in their petition. Itshould be rejected.

Second of all, our claims do not cover FBDIMMSs. Third, aswe
discussed, this insight that we talked about that the control signal iscoming
unadulterated from the host system to the memory module with any
Intervening structureis not just some random language that someone put in.

It’s not justa puffpiece. Ifyou gotocolumn25,the MCH --inthe
build of the MCH on its own to capture that is a critical aspect of this
invention.

| now want to talkabout how this goes deeper into Spiers just briefly.

JUDGE GALLIGAN: Counsel, thisis Judge Galligan. I hadaquick
question on that.

So looking at the *918 patent or either one of them -- but in theclaim -
- tothatslide right there, in the claim when it says that it receives power,
data, address, and control signals, is it the Patent Owner’scontention that the
memory modules in the prior art don’t receive power, data, address, and
control signals from the system?
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MR. SHEASBY': From Spiers? Yes. Thatisabsolutely our
contention.

Andit’snot justour contention. That’swhat --if | could gotoslide
129.

That’s not just my contention. It’swhat Dr. Wolfe admitted under
oath in his deposition.

JUDGE GALLIGAN: I’'msayingatall. So for instance, that
previous slide you have, 104, the claim requires and one of the claims says
thatit coupled to receive power, data, address, and control signals.

And | don’t think it later then says what the signals have todo. Sois
it Patent Owner’scontention that there are no power, address, and control
signalsthat go to the identifiedmodule in Spiers?

MR. SHEASBY: Yes, that’s what Wolfe talked aboutin his
deposition that the timing control signals for what Spiers does which is have
memoryand flash is on the control.

And | actually -- I can actually show thatto Your Honor if you give
me one moment.

So you can goto column 47 -- paragraph 47 of Spiers. What it speaks
about the factis that the processor on the backup device pulls read and write
data from thebus.

But the control and timing signals are all generated internally by the
onboard processor.

So I thinkif I could say this preciselyas | can, the bus passes data
signals.

But the control and timing signals, the control signals are all generated
on the backup device.
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Andthat’san intentional conscious part of the backup device. Andso
| think what Your Honor is suggesting s, well, can | read the claim so
broadly as it just requires some control signal to come from the memory
module -- come from the host system to the memory module.

Well, the control signals that they’re pointingto in the petition are the
control signals for the DRAM and NAND.

They’re bound by the petition. It can’t be some random control signal
that’s usedfor some other point.

The petition relies on the control signals for the NAND and DRAM.

The NAND and DRAM control signals are coming from the memory
-- are not coming from memory controls andthe storage control which is off
module.

They’re coming solely from the memory control that is on module.

So I would respectfully submit, Your Honor, that | can’t maketheir
case for them.

And they’re bound by what’s the in petition. That’s why trialsexist.

They pointto control signals for NAND and DRAM. Thoseare not
produced off module.

Those are produced by the processor on the card itself. Have |
answered your question?

JUDGE JURGOVAN: Butthey are produced in responseto aread or
write command from the host controller, are they not?

MR. SHEASBY:: Sothe host controller that the MCH pulls data -- so
actually, I don’tthink that’s right, Your Honor.
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So the host controller is just feeding information to its storage. The
backup device is going and stealing that write dataandpullingit offas it’s
being producedand putting it into the RAM.

Andso | don’tthink that’s in evidence, YourHonor. I don’tthink
that’s -- first off, that’s not what they say in their petition.

In the petition, their control are the controlto the SDRAM andthe
NAND modules on the backup board.

But secondoff, I don’t even think even if they would’ve made that
argument that that would’ve flown under the evidence of what Spiers is
actuallydoing. Butthat’snottheir--

JUDGE JURGOVAN: Insome form, | mean,amemory controller
hasto be -- it hasto have a control signal, read or write, to the memory.

It has to have an address of where it wants to write or read from.

And it must have the datathat either is being read out or being written
to.

But how can you say that there’sno control signalcomingin to the
memory module from the memory controlleror there’sno address or there’s
no data?

MR. SHEASBY: Well, sothat is separate from address. | don’t think
anyone considered data and address to be a control signal. They’redistinct.
JUDGE JURGOVAN: No,no. Theread orwrite would be the

control.

MR. SHEASBY: Right. Andwhat I’m telling you is that the control
signal they pointto istheread or writetothe NAND and DRAM. Thatis
generated on module.

JUDGE JURGOVAN: Yeah, butin responsetowhat?
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MR. SHEASBY: In response tonothing. The backup device s
flowing -- is sort of spying or sort of wire sharking the data flow from the
regular system and pulling it off in real time and then doingwith it what its
processor tells it to do.

JUDGE JURGOVAN: |seewhat you’re saying. Inotherwords,it’s
a read and write stream coming into it that is just monitoring.

And it will pull off -- if it’s told to by the memory controller, it’ [l pull
off a read or write and store the data. Isthatwhatyou’resaying?

MR. SHEASBY:: It pullsoff literally everything in Spiers. The off
module memory controller is nottelling it to do anything.

It’s just taking everything. Andtheprocessor on thePCliswhat’s
telling it what to do.

JUDGE JURGOVAN: I see.

MR. SHEASBY:: It beingthe memory. By the way, we sell these
cards, Your Honor.

These are the thingsthat -- this isnot amemory module. These things
that they’re describing, these are littlecomputers. That’swhattheyare.

JUDGE JURGOVAN: Okay. Thankyou.

MR. SHEASBY:: Sure. Iwantto talkaboutone other issue, and that
Is that the samearguments and defects that | believe exist in using the
voltages as a roadmap also exist in Spiers.

And let me tell you what | mean by that. Thisis their mapping for
Spiers.

I’m on slide 147. Do you see howthey’rehavingVVTT goingtothe
DRAM bus?
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That’snot -- their combination is not Spiers plus Amidi plus DDR
chips.

Their combination is Spiers plus Amidi plusa memory module. |
know that because it requires VTT to DRAM bus.

VTT to DRAM bus is not something that is ever on a piece of DRAM.

VTT to DRAM bus is something that is solely, solely, solely on the
memory module.

So even theirmemory module mappings, their mappings for these
voltages which I think are just hindsight 20/20, they’renot -- they get --
they’re actually puttingan entire JEDEC module, not just DRAM on there to
get some of these voltages including VTT.

But it’s the same argumentsthat I’ve made before for the DRAM
about VTT and VCC, thedifferent typesof VCCs going to different
locations.

All of thisis hindsight bias. There’snothing that requires there to be
multiple convertersto do it at the same time.

There were significantdetriments to using multiple converters. And
in fact, their combinations make clear that Spiers is not the memory module.

But the memory module is themodulewith the VTT to DRAM bus
that’son it.

Your Honors, 1 do have to reserve some time. 1I’mverysorry |
couldn’ttalk to you more about this. But | do haveto reserve some time for
my surreply.

JUDGE JURGOVAN: Thankyou. You have 15 minutesleft for your
surrebuttal.
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And we’ll hear from Petitioner nowyour rebuttal. You have 30
minutes.

MR. CHANDLER: Thankyou, Your Honor. May I -- Mr. Sheasby,
could I please share on the screen?

MR. SHEASBY:: Oh,yes, yes.

MR. CHANDLER: Allright. Judge Jurgovan, can you see my
screen, slide 102?

JUDGE JURGOVAN: Yes,Ican. Thankyou.

MR. CHANDLER: Thankyou. So I’ll pick up with Spiers. The last
point by opposing counsel was not an accurate description of how Spiers
works.

Judge Jurgovan, you had it correct. Theway Spiersworks isthere’sa
storage controller 132.

As explained by our expert in the upperright, that is the memory
controller.

That iswhat sends the read or write commandsto the memory module
in the bottom right.

You can see that in paragraph 34 in the bottom right that the storage
controller 132 stores a copy of the data in the backup device 144.

Andyou can also see it on our slide 115 on the left-hand side isthe
PCI standard which permits both read and write.

But then on theright-hand side of the slide is Figure 9 of Spiers which
talks specifically about the host computer beingable to both store memory
in the DRAM but also transfermemory out of the DRAMwhich would be a
read command.

78



g B~ W DN

© 00 ~N o

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

IPR2022-00996 (Patent 11,016,918 B2)
IPR2022-00999 (Patent 11,232,054 B2)

So it’s 132 on Spiers which is the storage controller on the host that
satisfies the memory controller.

| want to respond to the argument about some of the testimony about
Spiersand 132.

So Netlist istrying to argue that Figure 5 of Spierson therightisnot a
memory module because accordingto Netlist, the only memory controller
according to themis 198 which is the processor.

And again, that’s incorrect. The storage controller 132 isa memory
controller on the host computer as | just showedyou on our slide 102.

And then with respect to the expert testimony that they referenced on
their slide 129, the testimony from our expert was very precise about how
this works.

Our expert explained the storage controller 132 does not communicate
directly with the memory devices.

Instead as Judge Jurgovan correctly recognized what happens is
storage controller 132 sends data, address, control signals that are received
by processor 198 which is on the memory module.

And then processor 198 sends the corresponding data, address, and
control signals to the memory devices.

132 is still the memory controller that calls the shots, but it
communicates those signalsto the memory devices through processor 198.

Thisis a very common arrangement. 1t’show FBDIMM works, and
it’s how other memory modules work as well.

If we look at their slide 128, our expert was making the same point on
thisslide.
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Again, storage controller 132 doesn’t communicate directly with the
memory devices.

It communicates indirectly through processor 198. That doesn’t
change thefact that Figure 5 of Spiers is stilla memory module.

I think it’s important to keep in mind that Netlist’sclaim construction
arguments rely almost entirely on extrinsic evidence and fail to identify
intrinsicevidence supporting their proposed construction.

The argumentsthat | saw that the slides were flipping through very
quickly, there was one slide 108 that has the claim language and the next
slide, 109, that has a little bit of a quote from the intrinsicevidence.

But it cuts off what that intrinsicevidence actually says. Andso |
thoughtit could be helpful to actually look at the rest of the sentence that
they cut off.

Andso if you look at -- I’m having a little troublethere. 1I’ll gotothe
other patent here.

If you look at the 054 patentand it’sthe same cite in the *918 patent.

At column -- at the bottom of column 3 is the sentencethat they
started to quote.

So at the bottom of column 3 starting at line 65, described hereinisa
memory module couplable to a memory controller of a host system.

Then it goes on to say the memory moduleand we go to the top of
column4includes--andthen it goeson.

And it talks abouta couple of things. One of the thingsthat the
memory module can include is a controller.

And what does that controller do? The controller on the memory

modulereceives commands for the memory controller on the host.
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Andthenin response to those commands from the memory controller
on the host, the controller on the memory module can operate the non-
volatile memory and the volatile memory and transfer data.

And it’s all done based on at least one received command from the
memory controller.

This is important because it’s intrinsic evidence that Spiers and the
fact that Spiers has processor 198 on the memory module that receives the
commands before forwarding them on to the memory devices.

The set up of Spiers matches theset up in the patent for what a, quote,
memory moduleis.

A memory module can havea controller on the modulethat doesn’t
take away from the fact that it’s stillamemory module.

If we go back to ourslides 101 in the upper right, this is the District
Court’s claim construction.

The District Court, all it said is thata memory module includes the
structure necessary to connect to a memory controller.

Spiers certainly hasthat. There’sabus 128to connectto the storage
controller 132.

And it’s the storage controller 132 that is going to send or receive the
memory commands. Before | go on tothe nextsubject, any questions on
thatissue?

JUDGE JURGOVAN: None fromme. Thank you.

MR. CHANDLER: Allright. There wassomediscussionaboutVTT
not being suppliedto the memory device or something alongthose lines.

That’sanew argument that Patent Owner is makingthat VTT doesn’t
gotothe DRAM.
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That’sincorrectas shown on our slide 54 in the upper right. SOVTT,
we’ve put in ared box.

Andasyou can see, VTT if you follow the wires is coupled to each of
the SDRAM memory devices on the memory module.

And VVTT needsto be couple to each of the SDRAM memory devices
to terminate the address, command, and control signals.

With respect to does Harris teach generating VTT on the memory
module.

The answer is yes because Harris teaches generating all the voltages
that you would need fora memory module.

Andwe know foran FBDIMM with DDR memory devicesthat VTT
Is one of the voltages that you needto use.

Andsoif logic follows, it would be obvious if you’re following the
teachesof Harristo generate all of the standard FBDIMM voltageson the
memory module.

Harris says there are 28 VDD pins. Ifyou look at the FBDIMM
standard, theway that those 28 pins are divided is 24 pins for VDD with
four pins for VTT.

So theway you get to 28 pinsisthereare 4 pinsfor VTT. Andwhat
Harrisis saying s let’s get rid of all of those 28 pins plus all of the other
power pins, replace them with only six 12-volt pins for power and then
generate on the module using buck converters all the different voltages that
are required.

Thiswas commonly done. There were chips as shown on slide 55 that
were specifically designed for that purpose.
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And furthermore, as shown on slide 57, the reason that Harris teaches
generating all the voltages is because that provides for technology
independence.

When anew generation of memory device comesout, you don’t want
to have to change all the voltages on the computer.

I’ll go to this question about whywould you use twodifferent
converters for the same voltage level, specifically 1.8 volts for VDD and
VDDL.

And as a preliminary matter, that issue only applies to voltage
mappings A and B.

That issuedoes not apply to voltage mapping C which has four
different voltage levels.

And it’s clear that when you have four different voltage levels, you
need four different buck converters to output those four different voltages.

So tothe question -- therewas a lot of discussion, why would you
have four buck converters.

The reason is that the FBDIMM standard which Harris specifically
citesto, that standard teaches four different voltagesthat are needed by the
module, that are needed by the memory devices on the module.

And therefore, Harris says generateall of those four different voltages
on the memory module using buck converters.

That would require four different buck converters to output those four
different voltages.

Now getting back to voltage mappings A and B, our contention is that
even though VDD and VDDL are both 1.8 volts that it would be obviousto
use two different buck converters.
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This s discussed primarily on our slide 51. Andthe reasonisto
provide independent control.

There was some discussion by opposing counsel that the FBDIMM
standard, their expert believes that the FBDIMM standard goes with this first
option of using a single power converter.

However, the standard on the screen which is the standard for the
memory devices that are used on FBDIMM provides two different options.

Andthus, when you are implementing Harris and you’re putting all of
the voltage converters on the module when doing that, you would know
from the JEDEC standardthat there’s these two differentoptionsand that
there isa benefit to the second option which is independent control including
sequencing of the power.

Opposing counsel made somereference to 10 milliseconds for startup
time.

Let meseeif | can pullthatup. Ibelieveit’stheirslide42. Their
slide 42, talkingabout 10 milliseconds, that’s foran SODIMM.

It’s not foran FBDIMM. Apparently, the SODIMM uses the option 1
approach where you use a single power converter.

But that doesn’t take away from the fact that it was taught in the prior
art and a person of ordinary skill in the art would knowthat there’s a second
approach which has its own benefits including sequencing the power, being
able to turn power on and off independently.

And it can be more cost effective to have multiple small regulators
rather than one large regulator.

There was also some discussion about space. Thisistheirslide 47.
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So on theirslide 47, they argue that supposedly there wouldn’t have
been enough space on the memory module for four buck converters.

There’s nothingin the claims about space. The onlything that
opposing counsel pointed to with respect to space is that they could put some
non-volatile memoryin the FPGA.

But there’s nothing in the claims about that. What there is, isthatas
we described on our slide 48 -- as shown on ourslide 48, our expert
explained in the bottom right buck converters can be extremely small.

And paragraph 13 of Harris says that hisinvention can supply all of
the voltage conversion within approximately one square inch, both sides of
the printedcircuit board.

Andsotogive a practical example, if you look at one of the buck
converters that we cited, this is an example -- this Exhibit 1048, page 2, this
Is an example of both sides pointing to.

Thisis one chip with twobuck converters, VOUT1 and VOUT?2.

And if you look at the dimensions of that chip, it’s33.5 millimeters
wide by 6.8 millimeters in the other direction.

Andsothat’s0.3square inches. So0.3square inches isenough space
for two buck converters with two inductors and two capacitors and the
control unit for that.

So 0.3 square inches for two buck converters. That means thatin the
2 square inches that Harris says is available on both sides to the FBDIMM,
you could get up to 12 different buck converters in the amount of space
provided.

So space is not aproblem. It’s never described in the patentasa

problem.
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It’s never claimedas a problem. Andagain, our expert pointed out
that these converters can be very, very small.

What else? There was a discussion aboutsignals and the FBDIMM
form factor.

So this gets to thisquestion of whether data, address, and control
signals from the host is satisfied by FBDIMM.

Opposing counsel admits that the patent describes the FBDIMM form
factor as compatible with the invention.

That’s significant because the FBDIMM form factor has fewer
address and control pins because it uses these serialized, packetized signals.

That isthe form factorof an FBDIMM. Youdon’thave a dedicated
pin for every address line and every control line.

Instead for the FBDIMM, a form factor, is you’ve got fewer numbers
of pins for address and control lines.

And sothe way FBDIMM works is it sends the address and control
signals in packetized serial signals which the AMB on the module will then
decode.

Those are still signals beingsentto the AMB. Ifyou look at our slide
35, the JEDEC standard follows those signals.

And if you look on slide 34, Netlist’s expert admits that they are
signals.

And again, the fact that the patent as shown on slide 37 admits that
FBDIMM is a form factor compatible with the invention is significant
because the FBDIMM form factor does not have dedicated pins for every
addressand control line.
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Instead, it uses these serialized, packetized signals. There’salsoa
suggestion that somehow our petition didn’t make that point.

That’sincorrect. If you look at, for example, the *918 petition, page
22, we explain that Harris in combination with the FBDIMM standards
receivesat 114 as I’ve highlighted in green the following signals.

And thosesignalsinclude data, address, and control. We do not rely
solely on the FBDIMM standards.

We also rely on the disclosure of Harris itself. We quote here, for
example, paragraph 9 of Harris which talks about buffer/logic component
112 is provided for buffering command/address space as well as data space.

And thoseaddress and datacome across 114 labeled memory control.

Andthenifwe go on to page 23 of the petition, we specifically
discuss the AMB JEDEC standard which, again, is talking about these
packetized serial signals.

And we explain in both from the AMB standardthat those are signals
that run from the host controller or the DIMM.

I’ve only got afew minutes left. There are acouple more things |
could talk about.

Are there any questions that the Board would like me to focus on in
my remaining handful of minutes?

JUDGE JURGOVAN: None fromme.

MR. CHANDLER: There’sone statementthat, opposing counsel, |
do want to correct because, | mean, it’s clearly wrong.

There was a question from Judge Galligan about space and the battery
and how does the patentitselfdo it.
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And | believe the response from opposing counsel was that the patent
doesn’t use batteries.

That’snotreally fair. The patent uses capacitors. And so, for
example, I mean, if you just search for capacitors, you can see it throughout
the patent.

But column 26 is referring to how the patent uses capacitors as the
backup power supply in the event of a power outage so you can have enough
time to transfer datafrom the memory devices over to the flash memory.

Capacitors are like batteries. In fact, they’rebulkierand bigger than
batteries which reinforces our point that space for buck converters was nota
problem.

It’s not discussed anywhere in the patent as a problem. Andthe
suggestion that the patentdoesn’t use batteries is misleading.

It uses capacitors. Those capacitorstake up somespace. Butas
taught by theprior art, there’s plenty of room for both buck converters and
battery backup.

And in fact, if you look at our slide 31, Netlist’sexpert admitted that it
was known in the art like Amidi teachesto have battery backup on the
module.

You could have a side connection that goes to the battery backup.

You could still use the bottom edge connections to get from the host
computer during normal operation.

Thiswas a known configuration. And there was enough space to fit
everything.

And again, if space was a concern, one of the strategies as explained
on our slide 49 is that you can stack the DRAM memory chipsbecause that
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will effectivelyfree up -- you can use half the amount of space for the same
amountof memory storage.

There’saquestion aboutsort of why doyou have VTT. AndVTT is
for terminating the signals.

And that’simportant to permit the high-speed operation of these
memory devices.

So as you get to DDR2 and DDR3, they’re operating at faster speeds.

Andthe VTT isone of the signals that permits the faster speeds by
providing the termination.

There’salso -- there’s somediscussion about VDDSPD. And | want
to correct amisstatementby opposing counsel.

Opposing counsel suggested that VDDSPD isn’t used on the memory
module.

Andthat’sincorrect. Asshown ontherightside of slide 62 and as
explained in our petition, VDDSPD is coupled to both the SPD on the
memory module which is needed during startup.

But it’salso coupledto the AMB bufferwhich you need to operate the
module.

So VDDSPD is needed by the memory module. Andtherefore, under
the teachings of Harris, there would be a motivation to generate all of the
voltages that you need on the memory module.

And we know from the standard including the FBDIMM standard that
one of the voltages that you need on the memory module is VDDSPD.

And that’swhy there would be motivation to include that as one of the
voltages that you would put on the module.
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If you didn’t put VDDSPD on the module, that would be contrary to
the teachings of Harris.

And then furthermore for ground 2 where we combine Harris with
Amidi to get the benefit of battery backup, battery backupwouldn’t work if
some of your voltages are being generated at the host computer because the
whole point of battery backup is when the host computer no longer is
supplying power.

You want to be able to use the battery to generate everything on the
module.

And VVDDSPD is one of the voltages that you need on the module.

If there are no further questions, I think I’ll try to get everyone to
lunch afew minutesearlier.

JUDGE JURGOVAN: Thankyou, Counsel. Let’s heararebuttal
from Patent Owner, 15 minutes.

MR. SHEASBY: Thankyou, YourHonor. Give meonesecond. I’'m
having alittle trouble getting my PDF. There we go.

| want to start with what was the actual evidence that led Your Honors
toinitiate this proceeding.

Andtheevidencethat led Your Honor to initiating thisproceeding
was two things.

It was a portion of the JEDEC specification at Exhibit 1026. Thatwas
one of the two pieces of evidence that they cited, and they should be bound
by that.

There isno second option of multiple converters generating the
voltages.
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The suggestion to the other was a gross misreading of the
specification for JEDEC.

It’s totally inconsistentwith what Dr. Wolfe and Dr. Mangione-Smith.

How obviouswasthis? Let’s doathoughtexercise in which we
accept that what I think isa gross misreading of the JEDEC specification.

Let’sdo a thought exercise. How obviouswas it to put multiple
regulators, multiple converters on the module?

It’s never happened in history foran FBDIMM accordingto Dr.
Wolfe and Dr. Mangione-Smith.

That’showobvious it was. Thisis objective evidence. Butof course,
it’s a misreading of the petition of the document.

Andthe ideathat there’s a possibility of separate convertersfor VCC
and VDD and the FBDIMM specification is an impossibility.

The specification onlyhas one set of pins for VCC and one set of pins
generically for VDD.

And those cover all those differentvoltages that they say it would be
obviousto puton.

The argument that the observation that VTT never goestothe DRAM
Is new is, of course, incorrect.

On page 27 of our POR, thisisforthe ’918. It makesclearthatVTT
goesto the terminators -- goes to terminators, notto the DRAM.

My counsel said that Harris teaches supplying all that you need. If
Harris teaches supplying all that you need, we prevail because Harris teaches
using one voltage regulator to supply all that you need.

Petitioner had time left on therecord. He had time left to speak with
you, and he did not debate or dispute at all the fact that when Harris teaches
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having additional regulatorson module, what it’s teaching is for the backups
to have the backups, not separate and independent voltage lines.

He’steaching in Harris that it would just be redundant but still supply
the same VCD, VCCD and VDD.

Silence speaks louder than words sometimes. Counsel had every
opportunity to dispute that and they didn’t.

The question about what a person thinks is obvious when they modify
FBDIMM to add on module power is answered by Harris.

It’s answered definitively. And by theway, if VDD includes VTT
which isanew argument, that just proves our point.

Harris does not say you need a separate regulator for VTT and VVDD.
Harris simply shifts it all across. Theargument that our Micron
evidence isSODIMM and isnot FBDIMM is an entirely new argument that

was made for the first time.

There was no dispute that the Harris teaching -- that the Micron
teachingof tying everything close together as Dr. Mangione-Smith states
appliestoall the DDR2 FBDIMM modules.

Dr. Mangione-Smith talks about this at lengthat paragraphs 98
through 101 of his specification.

| want to talk about the space issue briefly. Andthereason why |
want to talk about it isit’s notan argument that I can really have because
other than arandom passing statement in a deposition as opposed to in the
petition which is where it needs to be.

And otherthan some fast mental math by my brother, there’s nothing
in the record contradicting Dr. Mangione-Smith’s observation.
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That’s not just the gross square footage. It’stheincredible complexity
of having four different regulators on module that would deteraPOSITA
from doing this.

The thermal budget, not just the -- the thermal budget, the thickness of
the chips which Harris expressly acknowledges is an issue.

We don’t have to haveathickness limitation in our claim. The
guestion iswhat would a POSITA be motivated to do.

And POSITAs were motivated based on the undisputed testimony of
Dr. Mangione-Smith not to put massive number of regulators on their
moduleas evidenced by what Harris did.

JUDGE BOUCHER: Mr. Sheashy, can I justask? It’s justbeenkind
of naggingat me.

But why isn’tthis space constraintsargument an unpersuasive bodily
incorporation argument?

MR. SHEASBY:: Yeah, sothat’sagood point thatthe Board is very
hard on bodily incorporation.

And the answer istwofold. The first pointisthatthecombination is
the FBDIMM -- Your Honor, this is such an important question. Can |
clarify? Doyou mind? May I ask you a question in clarification?

JUDGE BOUCHER: Sure, that’sfine.

MR. SHEASBY: When you say bodily incorporation, do you mean
bodily incorporation of Harris or the space constraintargument? | may have
misheard you.

JUDGE BOUCHER: | meantthe space constraint argument.
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MR. SHEASBY:: Yes, okay. Sothat | can answer relatively easily
which is that the motivation to combine that Petitioner pointsto is
compliance with the JEDEC specification.

I’m on slide 34, paragraph 161. Thisis Dr. Wolfe. Dr. Wolfe is
speaking about the fact that the combination is Harris plus the JEDEC
specification.

It’s not bodily incorporation because the combination requires you to
go with the FBDIMM standard.

That’s actually what Harris teaches. Harrisis notlookingto
dramatically depart from the FBDIMM standard.

She’sjust adding an external voltage to it. Sothe reason why it’s not
just an improper bodily incorporation argument is because the combination
requires you to fit within the imagination of whatan FBDIMMwould be
under the specification with the strict thickness requirements, with the strict
thermal requirements.

In other words, there’sno analysis that the DDR2 and the FBDIMM
could tolerate theamount of power that is used to provide four separate buck
converters on a device with four separate inductors which is Dr. Mangione-
Smith speaks about are incredibly expensive and complex.

So it’snot unproper bodily incorporation because they are forcing this
in tothe FBDIMM box.

They could’ve come up with another combination. They did not.

They chose to use as their combination the FBDIMM specification,
the exact thing that Harris already implements.

And Harris is not implemented in a way that they say anticipatesthe

claims.
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That tells you one thing. Harris was an extraordinary person of skill
intheart at HP, gave it their best shot, and did not think it was obvious,
beneficial, or desirable for there to be four separate buck converters
providing four separate physical voltages.

He did not think it was desirable to have a separate VTT line. Hedid
not think it was desirable to havea separate VDDSPD line.

All of these things that they spin, Harris did notdo. That’sthe
objective evidence before us.

| know you’re not going to say | agree with you, but | want to make
sure I’ve at least attempted to fairly answer your question.

JUDGE BOUCHER: Yes, thatanswers my question. |appreciateit.
Thank you.

MR. SHEASBY: The nextissuel wanted to talk about is what was
dropped.

The patent specification is very clear about the importance of there
being no interfering and this starts at column 25 between the MCH and the
DRAM modules online.

That has profound implications for both why an FBDIMM interface
which theyrely on does not satisfy that requirement.

Andslide 23, this is not amade-up argumentthat has no supportin
the specification.

It is the central part of our invention at column 25 for there to be
unencumbered signals coming across.

They pointed to something between the AMB andthe DRAM. Those
are the signals they point to.
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They are bound by that. They are boundby the consequencesof that,
Your Honor,and they can’trun away fromit.

Thisnew argument that *054 column 5 allows for a processor within a
processor, that is a new argument that was nowhere in their specification --
nowhere in any argument.

And it shouldbe not allowed at thispoint in time, certainly noton a
rebuttal case. The--

JUDGE GALLIGAN: ThisisJudge Galligan. I wantedto follow up
on that.

In the *918 patent, the claim recites-- let me get theclaim. It says
there’sat least one circuit coupled between the edge connectionsand the
SDRAM devices.

Andthe circuitreceives -- I’m summarizing here. Itreceives address
and control signals via the edge connections and outputs control signals to
the SDRAM devices.

So that seems to suggest that the patentsallow -- | mean, theclaim
recites that there’s something in between, right, at least in the *918?

MR. SHEASBY:: ’918? I’msorry. What claim were you looking at
again, Your Honor? I wasrushing --

JUDGE GALLIGAN: Claim1. Andthat’swherelthink Petitioner
identifies in Spiers -- identifies the processor 198 as at least one circuit.
That’s theintermediary there.

MR. SHEASBY:: Right. So it says a plurality of address and control
signals.

And it says the address and control signals are coming from across the
board.
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Andso if you’re askingme can there be -- the way | read the claim as
saying theaddress and control signals haveto -- it does say address and
control signals were divvied out to theoriginal -- to the individual SDRAM
devices.

And it doessay a circuit does do that. Buttherestill needsto be
address and control signals coming from across the host interface.

Andthe problem with the FBDIMM interface, it’s the same problem
with the PCl interface as implemented in Spiersis that here there’san AMB
which is creating the control signals and the address signals.

And in Spiers, what they pointtoisjust thePCI. Ifyou look at their
petition, all they do is pointto the PCl interfacethat talksabout data and
read.

That’s all they pointto is the evidence of there being control signals
from the petition -- control signals from the host to the memory module.

But if you look at Spiers itself, you can’t run away from this
testimony.

In other words, if you look at their petition, they sloppily putup a
generic PCl interface andsay, look it, there’sdata on both sides. There’s
read on both sides. There’scontrol on both sides. We win.

But the signals that are actually doingthe control and timing intothe
DRAM which is what they’re pointing to as the control signalsare coming
from the on module processor and that’s with Dr. Wolfe.

So nooneissuggestingthatthere can’t be achip on the module that’s
divvying these things out.

Those things exist. They’re called buffers. Andin more complex

environments, there’s other embodiments.

97



g B~ W DN

© 00 ~N o

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

IPR2022-00996 (Patent 11,016,918 B2)
IPR2022-00999 (Patent 11,232,054 B2)

There certainlyisa chip that’sdivvying it outto all the different
DRAMs.

But the MCH at column 25, it is withoutany encumbrance sending
control signals across the edge.

That’swhat the claim requires. That’s what the embodiment requires.

So the problem s not that there’sa second chip that’s divvying thing
out on module.

The problem isthatfirst chip that is generating the address and control
signals for the memory and Spiers is not off the module. It’son the module.

| should also point out that counsel has substantial time left on the
record and did not engage at all my arguments about the fact thatthe VTT to
DRAM busthat they’re relying on is on the module and that they’re in effect
putting amodule onthis.

Nor did Petitioner who had excess time and could’veargued, engage
any of these issues that is just absolutely hindsight that you would need all
these different converters to supply the different voltage.

There’s nothingin Amidiand there’s nothing in Spiers itselfthat
teachesusing all these different converters.

In fact, thisis sort of ironic, Your Honors. Butifyou look at Amidi
and I think thisis going to be my last momentandthen I’m going to run out
of time.

If you look at Amidi, Amidi describes sending on single voltage to the
DRAM.

That’sit. The combination --and let me find youthatso | can put it
in the record.
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If you look at Figure 6 of Amidi, Figure 6 of Amidi after all this
complex power does one thing.

It suppliesasingle voltage to the DRAM, to themodule -- to the
memory module itself.

Andsothisideathat Harris plus Amidi gets you three or four separate
regulators, all of which are pumping separate voltages is just using the prior
art as a roadmap.

That’sallit’s--it’susingour claimsas a roadmap. There’snothing
in Amidi and there’snothing in Spiers that teaches that many converters.

Amidi sends onlyone set of voltages, one pipe to the memory module.

And Spierswhich does have extra converters because of thenon-
volatile and volatile does not send four to each of these differentthings.
Thisis just aroadmap that’s done. The last point --

JUDGE JURGOVAN: Ithinkyourtimeisup. Ifyou can justfinish
up your point very quickly.

MR. SHEASBY': Sure.

JUDGE JURGOVAN: We’ll conclude the hearing.

MR. SHEASBY:: There are situationsin which you have tobalance
expert testimony.

You have to weigh thefacts, and it’s a hindsight situation. Harris
answers this question definitively.

It is the combination and that combination doesn ’t equal this patent.

Thank you, Your Honors, for your time. |so appreciate your
engagement and your questioning.

JUDGE JURGOVAN: |wanttothank counsel foravery interesting
hearing, andwe will now be adjourned. We’ll go offthe record.
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(Whereupon, the above-entitled matter went off the record at 4:05
p.m.)

100



IPR2022-00996 (Patent 11,016,918 B2)
IPR2022-00999 (Patent 11,232,054 B2)

PETITIONER:

Eliot D. Williams

Theodore W. Chandler

Ferenc Pazmandi

Aashish Kapadia

BriannalL. Potter
BAKERBOTTSLLP
eliot.williams@bakerbotts.com
ted.chandler@bakerbotts.com
ferenc.pazmandi@bakerbotts.com
Aashish.kapadia@bakerbotts.com
Brianna.potter@bakerbotts.com
DLSamsungNetlistiIPRs@bakerbotts.com

Juan Yaquian
WINSTON & STRAWN LLP
jyagquian@winston.com

PATENT OWNER:

Hong Annita Zhong
IRELL & MANELLALLP
hzhong@irell.com

101



